U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

TO ACCOMPANY MAP [-2431

LITHOLOGIC, AGE GROUP, MAGNETOPOLARITY, AND GEOCHEMICAL MAPS OF THE
SPRINGERVILLE VOLCANIC FIELD, EAST-CENTRAL ARIZONA

By Christopher D. Condit, Larry S. Crumpler, and Jayne C. Aubele

INTRODUCTION

SETTING AND GENERAL CHARACTERISTICS
OF THE FIELD

The Springerville volcanic field is one of the many
late Pliocene to Holocene, mostly basaltic, volcanic
fields present near the Colorado Plateau margin (fig.
1)1. The field overlies the lithospheric transition zone
between the Colorado Plateau and the Basin and
Range Province (Condit and others, 1989b). Estab-
lishing relations in time, space, and composition of
the rocks of these plateau-margin fields offers the
possibility to integrate more fully into a regional syn-
thesis the detailed geochemistry of these fields now
being examined (for example, Perry and others, 1987,
Fitton and others, 1988; Menzies and others, 1991).
The work also provides baseline information for un-
derstanding mantle properties and processes at dif-
ferent depths and locations. Because the Springerville
field is the southernmost of the plateau-margin fields,
and because it contains both tholeiitic and alkalic
rocks (tables 1 and 2), it is a particularly important
location for establishing these patterns in time, space,
and composition.

Our four thematic maps of the Springerville field
were compiled by using digital mapping techniques
so that associated petrologic and chemical data could
be conveniently included in a geographic informa-
tion system for one of the plateau-margin fields. Parts
of these maps have been included in Condit (1995),
a stand-alone Macintosh? computer program that takes
advantage of their digital format.

In contrast to other plateau-margin volcanic fields,
including the San Francisco, Mormon Mountain, Mount
Baldy (White Mountains), and Mount Taylor fields
(fig. 1; Moore and others, 1976; Lipman and Mehnert,
1979; Crumpler, 1980, 1982; Holm and others,
1989; Nealey, 1989), the Springerville field contains
no coeval silicic centers or large composite volca-
noes (Condit and others, 1989a); it consists domi-

Manuscript approved for publication June 28, 1993
1All figures and tables are in pamphlet except as noted.

2Any use of trade, product, or firms names is for descriptive
purposes only and does not imply endorsement by the U.S. Gov-
ernment.

nantly of monogenetic cinder cones and their asso-
ciated flows. The field within Arizona encompasses
about 3,000 km? and has a volume of about 300
km3; it contains approximately 400 cones (Condit
and others, 1989b). An estimated 100 km2 of the
field extends eastward into New Mexico.

The geology of the field’s 2,166 km? of volca-
nic outcrop in Arizona was mapped at 1:24,000 scale,
compiled at 1:50,000 scale, and reduced to a scale
of 1:100,000. The south-central part of the field
(fig. 5, sheet 1) was not mapped because of access
problems, and detailed mapping in the central part
of the field extends as far north as about lat 34°27'
N. Reconnaissance suggests that an additional 50
km?2 to the north is also covered by flows, a large
part of which are diktytaxitic; sampling by Cooper
and others (1990) shows that the northern end of
this area (Volcanic Mountain, fig. 5, sheet 1) is com-
posed of tholeiitic lavas; a sample from Volcanic
Mountain has an age of 5.31 Ma (Cooper and oth-
ers, 1990).

The mapped units of the Springerville field range
in age from 2.1 to 0.3 Ma, with the exception of
six older flows around the periphery of the field.
The oldest two of these six flows, found on the south-
west edge of the field and dated at 8.66 and 8.97
Ma (table 3), have a source on Mount Baldy (fig. 1;
Condit, 1984). Two northern units have ages of 7.6
and about 6.6 Ma (two aliquots have ages of
6.5240.12 and 6.66+£0.12 Ma); the last two of the
older flows, on the southeast margin of the field,
are dated at 2.94 Ma and 3.1 Ma. Sources for these
last four units are unidentified.

The lithologic types and chemical classes of the
map area, as defined in this report, are summarized
in table 1A. The areal data were obtained directly
from digital map images. The most common rock is
olivine phyric basalt (lithologic types b, c, and d);
these lithologies make up about 46 percent of the
volcanic outcrop area. Olivine phyric lithologies most
commonly belong either to chemical class alkali oli-
vine basalt (AOB, table 1A), or to a transitional
(TRANS) chemical class between AOB and tholeiite
(THOL). The next most abundant lithology is
diktytaxitic basalt (types f and g, which together cover
about 32 percent of the volcanic area); most flows
of this lithology are tholeiitic. The only other litho-
logic type to cover more than 3 percent of the out-



crop area is aphyric basalt (type h), which makes up
about 11 percent of the volcanic area; most of these
flows are hawaiitic.

Eighty-seven percent of the outcrop area (1,887
km2) and 60 percent of the mapped units (267 of
449) are mildly alkalic to alkalic, largely basaltic rocks
(table 1A); these rocks compose about 72 percent of
the area described chemically. Of this alkalic group,
about one-third (27 percent of the area described chemi-
cally) is hawaiite, mugearite, and benmoreite (evolved
alkalic rocks, or EAR). Vents for most of these flows
are cinder cones. The rest of the rocks (about 28
percent) are tholeiitic and emanate from 16 vents;
where exposed, these vents appear to have been fis-
sures initially but are now elongate spatter mounds.

The geochemical evolution of the field, as ex-
pressed in percent of outcrop area with chemistry,
is summarized in table 1B, where rocks are subdi-
vided first by chemical class and then by age group.
Geochemical modeling by Condit (1984) and addi-
tional work involving isotopic considerations by Cooper
(1986, 1991) and Cooper and others (written
commun., 1992) suggest that the transitional (TRANS)
rocks are chemically similar to the alkalic rocks; many
apparently owe their transitional chemistry (low al-
kali content) to their olivine-rich character (for ex-
ample, picrites of lithologic type b). For this reason,
in table 1B these rocks have been included in the
alkalic basalt (ALK) chemical group, which also in-
cludes basanite and alkali olivine basalt. A third
geochemical group shown in this table consists of
evolved alkalic rocks (EAR) listed above. Early volca-
nism (age group 1) is represented by six units (1.3
percent of the volcanic area) dominated by tholeiitic
chemistry; if the flows of Volcanic Mountain were
included, this bias would be even greater (about 4
percent). Tholeiitic basalts of this group differ from
younger tholeiites of the field in that they plot in a
distinct group having lower alkali content with re-
spect to silica (Cooper, 1991; Cooper and others,
written commun., 1992). Rocks of age groups 2 and
3 (about 20 percent of the volcanic field) are domi-
nantly tholeiitic; only about 5 percent of the field is
alkalic basalt of these age groups. Volcanism was
greatest during the time of age group 4 formation
(47 percent of the field emplaced); during this inter-
val tholeiitic eruptions declined, alkalic basalt volca-
nism peaked (about 30 percent), and evolved alkalic
rock eruptions started to increase in volume. The
youngest period of volcanism, that of age group 5,
produced about 19 percent of the field. This period
marks the peak of evolved alkalic rock eruptions;
alkalic basalt eruptions declined to levels about half
that of evolved alkalic rock production, and tholei-
itic volcanism is represented by a single small flow.

A vent-distribution map and a quantitative analysis
of the geographic distribution of the 409 vents of
the field (including those in the unmapped south-
central part) have been made by Connor and others
(1992). Their analyses show regional cinder cone align-

ments in an arcuate pattern subparallel to the Mogollon
Rim (the Colorado Plateau/Transition Zone bound-
ary in the map area, fig. 1). The additional coinci-
dence of these alignments with aeromagnetic linea-
ments suggests that the vent alignments are a re-
flection of the structural margin of the Colorado Pla-
teau. While the structures implied by these vent align-
ments are regional in extent, they appear to differ
significantly from those in other plateau-margin fields
in that they cannot clearly be related to major reac-
tivated Precambrian structures, which are lacking
around the Springerville field.

MAPPING CONVENTIONS

Our four thematic maps of the Springerville vol-
canic field differ from conventional geologic maps
in that they portray separately the areal distribution
of lithologic, chronologic, magnetopolarity, and
geochemical data. The volcanic units are presented
on the lithologic map (sheet 1) and in the correla-
tion of map units (sheets 2, 3 and 4) in a format
designed to facilitate interpretation of the magmatic
evolution of the volcanic field. In a further effort
toward that goal, an age-group map (sheet 1) shows
the wunits classified into five age groups, a
magnetopolarity map (sheet 5) displays the units by
magnetic polarity, and a geochemical map (sheet 5)
shows the units by characteristic geochemical type.
The format of these maps follows closely those of
the 1:50,000-scale maps of the western part of the
Springerville volcanic field (Condit, 1991); however,
new data presented in this compilation permit a more
refined interpretation of ages, and the chemical clas-
sification of Coombs and Wilkinson (1969) used by
Condit (1991) is here replaced by that of Le Bas
and others (1986). For convenience, long 109°45'
is considered the boundary between the western and
eastern parts of the volcanic field.

An effort was made to map each lava flow as a
discrete unit on the basis of lithology and age and to
correlate each flow with the vent from which it was
extruded (sheets 1 and 5). Where cinder cones could
be identified as vents for a unit, the tephra of the
cinder cones is outlined and its related flows identi-
fied by numbers. Isolated cinder cones and pyroclas-
tic deposits that could not be related to a flow are
mapped as separate units; where their lithology could
not be easily determined, these units are classified simply
as pyroclastic deposits. Because the basic map unit is
an eruptive unit, contacts are drawn between flows
that are interpreted to represent separate eruptions
even if the ages and lithologies are similar. The dis-
tinction is important in understanding the petrogen-
esis of each flow and of the field as a whole. This
type of mapping helps to establish a temporal corre-
lation of units within polarity-stratigraphic sequences.

Twelve lithologic types of basalt are identified and
mapped on the bases of type and abundance of phe-



nocrysts larger than about 0.33 mm (fig. 2); pyro-
clastic deposits are also mapped. Chemically, the vol-
canic rocks are basanite, tholeiite, alkali olivine ba-
salt, hawaiite, mugearite, and benmoreite, according
to the classification of Le Bas and others (1986), slightly
modified within their basalt field. As noted above, basalts
are divided into three classes: alkali olivine basalt, tholei-
ite, and an intervening class, transitional basalt (see
sheet 5). A comparison of each of the lithologic types
with the Le Bas classification is shown in figure 3.
Major-element analyses of volcanic rocks in the
Springerville volcanic field are given in table 2.

The field is divided into 20 geographic areas
that separate, as nearly as possible, discrete pack-
ages of flows within which the most complete strati-
graphic sucession is established from field relations
(fig. 4, sheet 1). In addition, the division into these
geographic areas helps to identify flows that, because
of proximity, may be seen to be related to common
magma batches. Only composite flow unit QTsf tran-
scends geographic area boundaries in the western
part of the field; single outcrops of units Qeb,, Qcgs,
Qih4 and Qkc, cross the boundaries of their respec-
tive geographic areas.

Numbers are assigned to vents on the basis of
their locations (see index map of township and range
boundaries, sheet 1). The numbers uniquely identify
the township, range, and section in which the vent
is located. Flows traced to a source vent bear the
vent number without the prefix “V.” Three-digit num-
bers preceded by “V” designate samples, not vents.
Sample locations in tables 2, 3, and 4 follow the
same numbering scheme.

Four hundred and seven individual flow units are
recognized in the Springerville volcanic field and are
described in this pamphlet (table 5). In addition to
lithologic criteria and flow morphology, units are fur-
ther distinguished by the proportion of minerals and
the size of phenocrysts. Each flow unit is interpreted
as a single batch of magma extruded in a single erup-
tion from a single vent. Where individual units could
not be separated, they are mapped as parts of a
composite flow unit. Fifty composite flow units are
recognized, twelve of which contain more than one
lithology; these units are designated on the litho-
logic map by the dominant lithologic type. Some mixed
lithologies may represent a magma of varied phe-
nocryst content emplaced during a single eruptive
episode; where noted in mapping, this information
is included in the Remarks column of the descrip-
tion of volcanic units (table 5), and the unit is desig-
nated by its dominant lithology.

After the maps were reduced to a scale of
1:100,000, the linework was digitized by scanning,
and thematic maps were produced by using experi-
mental computerized mapping techniques developed
by Acosta and others (1989) and Condit and others
(1989c¢). Early work using computerized techniques
was based on the VAX; later work was carried out
almost entirely on Macintosh computers.

Informal nomenclature for volcanic units

Map symbols for volcanic units are composed
of three or four letters and in most cases a subscripted
number (for example, Qlh,). The upper-case letter(s)
designates the geologic system to which the unit is
assigned (Q, Quaternary; QT, Quaternary and (or)
Tertiary; T, Tertiary). The first lower-case letter is
the first letter in the name of the geographic area
in which the unit is located (fig. 4 and maps), as
follows:

a, Antelope Mountain |, Lake Mountain

b, Blue Ridge Mountain m, Morgan Mountain

¢, Cerro Hueco n, North Fork White

d, Dead Horse Draw River

e, Ecks Mountain 0, Ortega Sink

g, Greens Peak p, Pole Knoll

h, Haystack Mountain  r, Richville

i, Iris Spring s, Show Low Creek

i, dJuan Garcia u, Udall Range
Mountain v, Vernon

k, Knolls w, White Lakes Basin

The final letter refers to one of the 12 lithologic
types of volcanic rocks shown in figures 2 and 3
and in the explanation on the lithologic map (sheet
1); “p” refers to pyroclastic deposits of undetermined
lithology, mostly cinder cones. A subscripted num-
ber is used where more than one unit of the same
lithologic type and geologic age occur in the same
geographic area; the stratigraphically oldest unit is
numbered 1. The unit designated Qlh, is therefore
the second oldest aphyric unit of Quaternary age in
the Lake Mountain area.

AGE GROUPS

To portray the general chronologic evolution of
the Springerville volcanic field, the flow units have
been assigned to five polarity-chronologic age groups
on the basis of K-Ar ages (table 3) and the polarity-
chronostratigraphic positions of the units (Condit,
1984, 1991). Magnetopolarities were determined in
core samples collected from flows and from oxidized
agglutinate on cinder cones (table 4). The bound-
aries of the age groups were placed at magnetopolarity
reversals in the polarity-chronologic sequence of
Mankinen and Dalrymple (1979). Because each flow
unit may have been emplaced over an extended pe-
riod of time, each is located in the correlation dia-
gram (sheets 2, 3, and 4) in the center of its esti-
mated time of eruption. Some apparent mismatches
between the magnetopolarity of a flow unit and its
position in the polarity-chronologic sequence are due
to insufficient data to assign the unit to a discrete
period matching its polarity. Where little stratigraphic
control is available, the ages of some cinder cones
were estimated by their degree of degradation de-
termined by observation and (or) their height/width
ratio, according to the terminology of Wood (1980).



To show spatially the chronologic development of
the Springerville field, the five age groups are shown
by color on the age-group map (sheet 1).

ACKNOWLEDGMENTS

The four thematic maps and various included data
were compiled by Condit, who also mapped the west-
ern part of the field (Condit, 1984, 1991). The central
part of the field (between long 109°45' and 109°30’)
was mapped by Crumpler, the eastern part (east of
long 109°30") by Aubele. Condit wrote the map text,
established the lithologic classifications (Condit, 1984),
and supplied the comparison between lithologic types
and chemical classifications. Supplemental chemis-
try was analyzed by Cooper (1986, 1991), who also
contributed to the modification of the Le Bas chemical
classification system. Magnetopolarity data were ana-
lyzed by L.L. Brown (unpublished data), Castro (1989),
and Condit (1984 and unpublished data).

The U.S. Geological Survey supplied the bulk of
the funding for field work to the authors. Age deter-
minations by Condit were partly supported by the
University of New Mexico (NASA Grant NGR-32-
004-063, W.E. Elston, Principal Investigator), supple-
mented by the University of Arizona’s Geochronol-
ogy Laboratory. Additional age determinations were
funded by the U.S. Geological Survey. Some support
for map compilation by Crumpler and Aubele came
from a U.S. Geological Survey contract to W.E. Elston.
Funding for one month of reconnaissance field work
for each of the authors was supplied by the Los
Alamos National Laboratory. Funding for Cooper came
from Miami University, Oxford, Ohio (NSF grant EAR-
89-04596 to W.K. Hart, Principal Investigator).

Condit wishes to acknowledge the work of Alex
Acosta and Janet Barrett in the development of the
digital mapping techniques used in compiling these
maps. Ann Coe Christiansen, U.S. Geological Sur-
vey, was of invaluable help in planning the final for-
mat for the maps of the western part of the
Springerville field (Condit, 1991), which the format
of the present maps follows closely. Condit thanks
the White Mountain Apache Tribe for permission to
work on their land (Tribal Resolution 80-125). He is
also appreciative of Matthew Golembek’s suggestion
that he collaborate with L.L. Brown and of Golembek’s
initial participation in paleomagnetic sampling.

REFERENCES CITED

Acosta, Alex, Barrett, Janet, and Condit, C.D., 1989,
Digitizing geologic maps—A means for rapid deri-
vation and publication: Geological Society of
America Abstracts with Programs, v. 21, p. 108.

Aquirre, Emiliano, and Pasini, Giancarlo, 1985, The
Pliocene-Pleistocene boundary: Episodes, v. 8,
p. 116-120.

Aubele, J.C., Crumpler, L.S., and Shafiqullah,
Muhammad, 1986, K-Ar ages of late Cenozoic
rocks of the central and eastern parts of the

Springerville volcanic field, east-central Arizona:
Isochron/West, no. 46, p. 3-5.

Bishop, E.E., Eckel, E.B., and others, 1978, Sugges-
tions to authors of the reports of the United States
Geological Survey, 6th edition: Washington, D.C.,
U.S. Government Printing Office, 273 p.

Burbank, D.W., and Khan Tahirkheli, R.A., 1985,
The magnetostratigraphy, fission-track dating and
stratigraphic evolution of the Peshawar intermon-
tane basin, northern Pakistan: Geological Soci-
ety of America Bulletin, v. 96, p. 539-552.

Castro, Joyce, 1989, Paleomagnetism of young ba-
saltic lava flows: Some unexpected results:
Amherst, University of Mass., Ph. D. disserta-
tion, 84 p.

Castro, Joyce, Brown, L.L., and Condit, C.D., 1983,
Paleomagnetic results from the Springerville-Show
Low volcanic field, east-central Arizona [abs.]:
Eos, v. 64, p. 689.

Condit, C.D., 1984, The geology of the western part
of the Springerville volcanic field, east-central Ari-
zona: Albuquerque, University of New Mexico,
Ph. D. dissertation, 453 p.

———1991, Lithologic map of the western part of
the Springerville volcanic field, east-central Ari-
zona: U.S. Geological Survey Miscellaneous In-
vestigations Series Map 1-1993, scale 1:50,000,
3 sheets.

Condit, C.D., Crumpler, L.S., and Aubele, J.C.,
1989a, Field trip road log for the Springerville
volcanic field, southern margin of the Colorado
Plateau, in Chapin, C. and Zidek, J., eds., Field
excursions to volcanic terranes in the western
United States, Volume I, Southern Rocky Moun-
tain region: New Mexico Bureau of Mines and
Mineral Resources Memoir 46, p. 33-38.

Condit, C.D., Crumpler, L.S., Aubele, J.C., and
Elston, W.E., 1989b, Patterns of volcanism along
the southern margin of the Colorado Plateau:
The Springerville field: Journal of Geophysical
Research, v. 94, p. 7975-7986.

Condit, C.D., Crumpler, L.S., and Aubele, J.C.,
1989c, The correlative geologic framework used
for digital color maps of the Springerville Vol-
canic Field, east-central Arizona: Geological So-
ciety of America Abstracts with Programs, v. 21,
p. 108-109.

Condit, C.D., 1995, Dynamic Digital Map: The
Springerville Volcanic Field: Prototype color digital
maps with ancillary data: Boulder, Colorado,
Geological Society of America, Digital Publica-
tion Series DPSM01MC (CD-ROM) for the
Macintosh); v. 4.10.95, size 36.7 megabytes.

Condit, C.D., and Shafiqullah, Muhammad, 1985,
K-Ar ages of late Cenozoic rocks of the western
part of the Springerville volcanic field, east-cen-
tral Arizona: Isochron/West, no. 44, p. 3-5.

Connor, C.B., Condit, C.D., Crumpler, L.S., and
Aubele, J.C., 1992, Evidence of regional struc-
tural controls on vent distribution: Springerville



volcanic field, Arizona: Journal of Geophysical
Research, v. 97, p. 12,349-12,359.

Coombs, D.S., and Wilkinson, J.F.G., 1969, Lin-
eages and fractionation trends in undersaturated
volcanic rocks from the East Otago volcanic prov-
ince [New Zealand] and related rocks: Journal
of Petrology, v. 10, p. 440-501.

Cooper, J.L., 1986, Chemical and isotopic variations
within late Cenozoic tholeiitic and alkalic basalt
in relation to the Colorado Plateau and Basin and
Range provinces, east-central Arizona: Oxford,
Ohio, Miami University, M.S. thesis, 170 p.

———1991, The Springerville volcanic field: A case
study of crust/mantle evolution and magma gen-
esis in a tectonophysical transition zone: Ox-
ford, Ohio, Miami University, Ph.D. dissertation,
298 p.

Cooper, J.L., Aronson, J.L., Condit, C.D., and Hart,
W.K., 1990, New K-Ar ages of lavas from the
Colorado Plateau-Basin and Range Transition
Zone, east-central Arizona: Isochron/West, no.
55, p. 28-31.

Crumpler, L.S., 1980, An alkali-basalt through tra-
chyte suite, Mesa Chivato, Mount Taylor volca-
nic field, New Mexico: Geological Society of
America Bulletin, v. 91, part 1, p. 253-255.

Crumpler, L.S., 1982, Volcanism in the Mount Taylor
region: New Mexico Geological Society Guide-
book, 33d Field Conference, Albuquerque Country
II, p. 291-298.

Fitton, J.G., James, D., Kempton, P.D., Ormerod,
D.S., and Leeman, W.P., 1988, The role of litho-
spheric mantle in the generation of late Ceno-
zoic basic magmas in the western United States,
in Menzies, M.A., and Cox, K.G., eds., Oceanic
and continental lithosphere: Similarities and dif-
ferences, New York, Oxford University Press, p.
331-350.

Fisher, R.A., 1953, Dispersion on a sphere: Pro-
ceedings of the Royal Society of London, v. A217,
p. 295-305.

Hansen, W.R., ed., 1991, Suggestions to authors
of the reports of the United States Geological
Survey, 7th edition: Washington, D.C., U.S. Gov-
ernment Printing Office, 289 p.

Holm, R.F., Nealey, L.D., Conway, F.M., and Ulrich,
G.E., 1989, Field trip road log for the Mormon
volcanic field, southern Colorado Plateau, in
Chapin, C. and Zidek, J., eds., Field excursions
to volcanic terranes in the western United States,
Volume I, Southern Rocky Mountain region: New
Mexico Bureau of Mines and Mineral Resources
Memoir 46, p. 2-9.

Irvine, T.N., and Baragar, W.R.A., 1971, A guide
to the chemical classification of common rocks:
Canadian Journal of Earth Science, v. 8, p. 523-
548.

Laughlin, A.W., Brookins, D.G., Damon, P.E., and
Shafiqullah, Muhammad, 1979, Late Cenozoic
volcanism of the central Jemez zone, Arizona-

New Mexico: Isochron/West, no. 25, p. 5-8.

Laughlin, A.W., Damon, P.E., and Shafiqullah,
Muhammad, 1980, New K-Ar dates from the
Springerville volcanic field, central Jemez zone,
Apache County, Arizona: Isochron/West, no. 29,
p. 3-4.

Le Bas, M.J., Le Maitre, R.W., Streckeisen, A., and
Zanettin, B., 1986, A chemical classification of
volcanic rocks based on the total alkali-silica dia-
gram: Journal of Petrology, v. 27, p. 745-750.

Lipman, P. W., and Mehnert, H. H., 1979, Potas-
sium-argon ages from the Mount Taylor volca-
nic field, New Mexico: U.S. Geological Survey
Professional Paper 1124B, p. 1-8.

Luedke, R.G., and Smith, R.L., 1978, Map show-
ing distribution, composition, and age of late
Cenozoic volcanic centers in Arizona and New
Mexico: U.S. Geological Survey Miscellaneous In-
vestigations Series Map [-1091-A, scale
1:100,000 and 1:500:00, 2 sheets.

Mankinen, E.A., and Dalrymple, G.B., 1979, Re-
vised geomagnetic polarity time scale for 0-5
m.y. B.P.: Journal of Geophysical Research, v.
84, p. 615-626.

McFadden, P.L., and McElhinny, M.W., 1988, The
combined analysis of remagnetization circles and
direct observations in paleomagnetism: Earth and
Planetary Science Letters, v. 87, p. 161-172.

Menzies, M.A., Kyle, P.R., Jones, Michael, and
Ingram, Gerry, 1991, Enriched and depleted
source components for tholeiitic and alkaline lavas
from Zuni-Bandara, New Mexico: Inferences about
intra-plate processes and stratified lithosphere:
Journal of Geophysical Research, v. 96, p.
13,645-13,671.

Moore, R. B., Wolfe, E. W., and Ulrich, G.E., 1976,
Volcanic rocks of the eastern and northern parts
of the San Francisco volcanic field, Arizona: U.S.
Geological Survey Journal of Research, v. 4, no.
5, p. 549-560.

Nealey, L.D., 1989, Field trip road log for the White
Mountains volcanic field, southeastern Colorado
Plateau, in Chapin, C. and Zidek, J., eds., Field
excursions to volcanic terranes in the western
United States, Volume I, Southern Rocky Moun-
tain region: New Mexico Bureau of Mines and
Mineral Resources Memoir 46, p. 221-225.

North American Commission on Stratigraphic No-
menclature, 1983, North American Stratigraphic
Code: American Association of Petroleum Ge-
ologists Bulletin, v. 67, no. 5, p. 841-875.

Peirce, H.W., Damon, P.E., and Shafiqullah,
Muhammad, 1979, An Oligocene(?) Colorado Pla-
teau edge in Arizona, in McGetchin, T.R., ed.,
Plateau uplift; mode and mechanism:
Tectonophysics, v. 61, no. 1-3, p. 1-24.

Perry, F.V., Baldridge, W.S., and DePaolo, D.J.,
1987, Role of asthenosphere and lithosphere in
the genesis of late Cenozoic basaltic rocks from
the Rio Grande Rift and adjacent regions of the



southwestern United States: Journal of Geophysi-
cal Research, v. 92, p. 9193-9213.

Price, W.E., 1950, Cenozoic gravels on the rim of
Sycamore Canyon, Arizona: Geological Society
of America Bulletin, v. 61, p. 501-507.

Sirrine, G.K., 1956, Geology of the Springerville-St.
Johns area, Apache County, Arizona: Austin, Uni-
versity of Texas, Ph. D. dissertation, 248 p.

Tauxe, Lisa, Opdyke, N.D., Pasini, Giancarlo, and
Elmi, Carlo, 1983, Age of the Plio-Pleistocene
boundary in Vrica section, southern Italy: Na-
ture, v. 304, p. 125-129.

Wood, C.A., 1980, Morphometric analysis of cin-
der cone degradation: Journal of Volcanology and
Geothermal Research, v. 8, p. 137-160.

DESCRIPTION OF MAP UNITS
SURFICIAL DEPOSITS

[Volcanic units that appear on maps are described in
table 5]

Qal Alluvium (Holocene and Pleistocene)—
Cinders, silt, sand, gravel, and boul-
ders. Cinders dominant over most of
region except in stream valleys bound-
ing volcanic areas

QTt Travertine (Quaternary and upper Ter-
tiary)—Spring deposits; ranges from
grayish-tan massive to yellowish-white
banded. Commonly forms mounds with
circular summit pits. Occurs mostly in
alluvial areas along Little Colorado River

QTc Colluvium (Quaternary and upper Ter-
tiary)—Boulders and blocks of basalt,
primarily at base of basalt-capped mesas

QTl Landslide and Toreva blocks (Quater-
nary and upper Tertiary)—Domi-
nantly slump blocks of basalt

QTg Younger gravel (Quaternary and upper
Tertiary)—Boulder-size gravel and
coarse sand; light-gray to pinkish-gray
and grayish-red. Most clasts are
rounded to subrounded fragments of
quartzite, sandstone, limestone, and
chert derived from Proterozoic and Pa-
leozoic formations. Sand grains are
feldspar, quartz, and chert. Locally
cemented by calcite. Questionably iden-
tified deposits may be rim gravel (unit
Tg). Younger gravel differs from rim
gravel in that wherever it is in con-
tact with basalt, it overlies basalt

QTs Sand and sandstone (Quaternary and
upper Tertiary?)—Coarse sand with
local deposits of bouldery gravel; light
gray to white. Clasts are dominantly
rounded to subrounded fragments of
quartzite, sandstone, limestone, and
chert. Locally cemented by calcite. Unit

Tg

Ku

Pk

Pc

identified only in eastern and south-
eastern parts of field where it under-
lies all basalt outcrops. May be cor-
relative with rim gravel (Tg), younger
gravel (QTg), or possibly Eagar or Baca
Formations of Sirrine (1956)

SEDIMENTARY UNITS

Rim gravel (Oligocene?)—Coarse sand
and local boulders; light greenish gray
to white. Clasts are dominantly well-
rounded quartzite, chert, and limestone
fragments derived from Proterozoic and
Paleozoic formations; clasts of diabase
and granite in fresh exposures. Sand
grains of feldspar, quartz, and chert.
Locally well cemented by calcite. Sur-
face commonly mantled by lag gravel.
Underlies all flows where found in con-
tact with them. Probably correlative
with rim gravel of Price (1950)

Sedimentary rocks, undivided (Upper
Cretaceous)—Sandstone, pale-yellow-
ish-gray to yellowish-brown and pale-
red, fine- to coarse-grained, feldspathic,
crossbedded. Limestone, olive-gray to
green, silty, discontinuous; contains
pelecypods

Chinle Formation (Upper Triassic)—Mud-
stone and siltstone, brownish-gray and
grayish-reddish-purple; interbedded with
lenticular beds of conglomeratic sand-
stone

Moenkopi Formation (Middle? and
Lower Triassic)—Siltstone and sand-
stone, reddish-brown to pale-orange.
Sandstone, poorly sorted, in lenticu-
lar and wedge-shaped beds showing
medium-scale trough crossbedding

Kaibab Formation (Lower Permian)—
Limestone and sandstone. Limestone,
light-gray to yellowish-gray and pale-
olive-gray, commonly silty, dolomitic,
and cherty; locally fossiliferous; beds
20 cm to 1 m thick. Sandstone, light-
yellowish-gray to light-yellowish-brown,
fine-grained to very fine grained; thin-
bedded to massive, locally crossbedded

Coconino Sandstone (Lower Permian)—
Sandstone, light-yellowish-gray to pale-
orange, fine- to medium-grained, well-
sorted quartz; moderately well ce-
mented by quartz and iron oxides.
Commonly in crossbeds 3-15 m thick

VOLCANIC UNITS

All units are massive, light to dark gray, and have
fine-grained groundmass unless noted in Remarks
column of table 5.
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Figure 1. Physiographic provinces and distribution of late Cenozoic basaltic volcanic fields in Arizona and
New Mexico (from Luedke and Smith, 1978). Stippled areas, volcanic rocks of Pliocene to Holocene age (<5
Ma); outlined areas, volcanic rocks of Miocene or older age.
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Figure 2. Volume-percent phenocrysts present in each lithologic type of basalt. Possible phenocrysts present
in various percentages shown on left. Vertical bar in a column associated with a given lithologic type shows
range of percentage(s) and combinations of phenocrysts in that type; + indicates presence (in any amount) or
absence of a mineral in lithologic type.
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Figure 3. Chemical data for each lithologic type (a-I) in Springerville volcanic field, plotted on fields slightly modi-
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Table 1A. Area, areal percentage, and number of map units in map area as subdivided by
lithologic type (left) and chemical class (right)

[Chemical classes slightly modified from those of Le Bas and others (1986); for details see text, figure 2, and
explanation on geochemical map (sheet 5). AOB, alkali olivine basalt; BAS, basanite; TRANS, transitional
basalt; THOL, tholeiite; HAW, hawaiite; MUG, mugearite; BEN, benmoreite]

Litho- Area Percentage Number Area Percentage Number
logic (square of volcanic of map Chemical (square of area of map
type km) outcrop units class km) chemistry with units
a 58.37 2.69 23 BAS 18.41 0.98 4
b 218.63 10.09 41 TRANS 476.30 25.24 78
c 519.59 23.99 111 AOB 357.25 18.93 74
d 263.14 12.15 77 HAW 318.45 16.88 51
e 62.00 2.86 20 MUG 155.67 8.25 36
f 356.21 16.44 5 BEN 39.59 2.10 8
g 337.99 15.60 42 THOL 521.34 27.63 _16
h 233.34 10.77 63 Total 1887.01 100.00 267
i 8.52 0.39 3
i 44.96 2.08 8
k 28.60 1.32 6
| 23.41 1.08 13
p 11.55 0.53 _37
Total 2166.31 100.00 449




Table 1B. Area, percentage of area with chemistry, and number of map units in map area for each of five
age groups (left) as subdivided by chemical class (right)
[Chemical classes as in table 1A; chemical groups: ALK (alkalic basalts), BAS + TRANS + AOB;
EAR (evolved alkalic rocks), HAW + MUG + BEN]

Area Percentage Number Percentage Number
Chemical (square of of map Chemical of of map

Group (Age) class km) area® units group area® units

Group 5 BAS 0.54 0.03 1

(0.97<0.3 Ma) AOB 43.87 2.32 13
TRANS 51.15 2.71 13 ALK 5.06 27
HAW 161.23 8.54 18
MUG 89.26 4.73 14
BEN 9.26 0.49 1 EAR 13.77 33
THOL 11.09 0.59 1 THOL 0.59 1
Unclassified 57.84 28 28
Total 424.24 61

Group 4 BAS 11.01 0.58 2

(1.67<0.97 Ma) AOB 307.40 16.29 47
TRANS 254.93 13.51 43 ALK 30.38 92
HAW 154.10 8.17 29
MUG 59.61 3.16 18
BEN 28.60 1.52 6 EAR 12.84 53
THOL 108.72 5.76 10 THOL 5.76 10
Unclassified 143.69 122 122
Total 1068.06 155

Group 3 BAS — — —

(1.87<1.67 Ma) AOB 43.71 2.32 10
TRANS 45.29 2.40 10 ALK 4.72 20
HAW 2.40 0.13 2
MUG 1.40 0.07 1
BEN 1.73 0.09 1 EAR 0.29 4
THOL 382.45 20.27 2 THOL 20.27 2
Unclassified 34.89 21 21
Total 511.87 26

Group 2 BAS — — —

(2.14<1.87 Ma) AOB 81.32 4.31 8
TRANS 5.88 0.31 8 ALK 4.62 16
HAW 0.12 0.01 1
MUG 2.16 0.11 1
BEN — — — EAR 0.12 2
THOL 1.10 0.06 1 THOL 0.06 1
Unclassified 9.52 10 10
Total 100.10 19

Group 1 BAS 6.86 0.36 1

(9.0<2.14 Ma) AOB — — —
TRANS — — — ALK 0.36 1
HAW 0.60 0.03 1
MUG 3.24 0.17 2
BEN — — EAR 0.20 3
THOL 17.98 0.95 2 THOL 0.95 2
Unclassified 33.36 1 1
Total 62.04 6

All age Total Area 2166.31 449

groups Unclassified 279.30 12.89 182
Classified 1887.01 87.11 267

*Percentage for entire field

10



Table 2. Representative major-element whole-rock analyses of volcanic rocks from the Springerville
volcanic field

[For key to location of samples, see index map of township and range boundaries (sheet 1). All analyses are in weight percent.
Unless noted, all analyses by U.S. Geological Survey, Denver, Colorado, using wavelength-dispersive X-ray fluorescence techniques.
FeTOg, total iron as Fe,O3; LOI, lost on ignition (900°C); NA, not avabilable]

Sample Unit  Loca-

number  symbol tion  SiO, TiO, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,O5 LOI Total
6T Qsg, 2136 4893 184 16.54 1278 0.18 6.77 957 3.62 082 0.32 NA 101.37
12SLN QTsf 0112 4751 1.64 16.09 13.26 0.19 7.81 9.62 3.01 0.60 0.23 NA 99.95
14SS QTsf 1320 49.21 1.78 16.13 12.77 0.18 7.46 9.18 3.10 0.81 0.24 NA  100.86
16SS QTsf 0211 4882 2.26 17.12 13.27 0.17 531 952 340 094 0.36 NA 101.18
19SLS QTsfu 9210 4827 1.74 16.18 1243 0.18 7.39 9.72 3.27 082 0.25 NA 100.24
24MR Qwg; 2431 4830 1.49 1550 12.70 0.18 889 959 261 054 0.21 0.06 100.02
25MR Qwgs 2429 49.73 151 16.39 1191 0.18 7.67 9.60 3.07 0.65 0.23 NA 100.94
26MR Qwg; 2418 49.20 1.61 16.10 11.60 0.17 6.64 1080 2.67 0.70 0.23 0.62 99.72
27MR Qwgz 2301 48.70 1.52 1580 12.20 0.18 8.85 10.00 2.52 0.55 0.21 <0.01 100.53
311P Qbc, 8321 48.28 2.21 16.42 1208 0.20 693 944 350 137 0.49 NA 100.91
350M Qwg, 1422 49.10 1.55 16.42 12.29 0.18 8.23 9.51 3.06 0.53 0.22 NA 101.10
37MR Qwgs 2425 49.20 141 1533 12.75 0.18 887 898 3.09 0.62 0.21 NA 100.64
42SM QTsf 0325 49.10 182 1690 1230 0.18 6.40 10.08 3.38 0.82 0.26 NA 101.25
48SM Qec, 9404 45.14 2.74 17.26 1297 0.22 6.74 1043 398 1.22 0.64 NA 101.34
50SM Qld,4 9425 45.33 2.56 15.65 13.20 0.20 949 945 295 0.94 0.45 NA  100.22
55L Qscg 9212 47.87 249 1697 1225 0.19 696 896 3.85 1.11 0.44 NA 101.10
56L Qsb, 9318 47.02 1.73 14.63 12.59 0.19 1059 898 3.06 0.82 0.35 NA 99.95
59L Qscg 9306 48.03 242 1686 1198 0.10 7.23 9.14 353 1.13 0.42 NA 100.84
62L Qmg 9311 50.06 1.68 16.63 11.81 0.18 6.84 840 3.81 1.20 047 NA 101.08
69IP Qnc 7303 48.60 2.13 16.04 11.84 0.19 7.67 9.09 340 1.14 0.39 NA  100.49
72MC Thb, 8422 50.53 185 1556 10.82 0.17 7.87 807 3.74 159 0.39 NA 100.61
1001P Qbc, 8306 45.60 2.84 1560 12.70 0.18 8.19 822 340 202 071 038 9948
103L Qscg 9202 46.40 2.31 1559 12.00 0.17 9.09 10.20 2.60 090 0.40 <0.001 99.67
104L Qscg 0235 46.30 2.31 1560 1190 0.16 894 10.10 2.50 0.93 040 <0.001 99.15
105L Qscy 9307 4550 2.26 15.10 12.10 0.17 10.10 992 220 142 058 0.12 99.34
107L Qsg, 0308 47.70 2.38 16.40 11.90 0.17 7.86 999 3.19 132 047 <0.01 101.38
108L Qbb, 9308 47.50 2.02 1540 13.00 0.18 10.30 9.77 2.80 091 0.50 <0.001 102.38
111L Qmc, 9308 45.00 2.63 16.50 13.70 0.18 7.10 10.20 2.80 0.93 0.56 <0.001 99.58
1121 Qsd 9308 45.10 2.69 16.50 13.70 0.18 6.93 10.20 2.80 0.90 0.53 <0.001 99.56
113L Qbb, 9308 46.30 1.78 14.80 12.40 0.17 1090 9.27 2.70 0.87 0.40 <0.001 99.60
114L Qsb, 9202 45.60 2.00 15.10 12.80 0.17 9.95 10.00 2.60 0.76 0.40 0.08 99.38
116LA Qba 9217 45.05 2.18 16.60 11.70 0.19 7.27 11.20 293 1.13 065 0.88 98.90
118L Qbb, 9318 45.80 1.75 13.90 12.60 0.18 1250 954 240 0.76 0.40 <0.001 99.84
119L Qsa; 0223 48.80 1.71 1590 1040 0.18 862 11.10 2.50 1.05 040 <0.001 100.67
120L Qscg 9225 47.70 2.16 16.00 11.30 0.17 839 958 2.80 1.10 0.50 <0.001 99.70
122S8S Qsb, 0222 4570 2.70 16.20 12.80 0.19 6.51 974 3.20 146 0.70 0.14 99.20
124L Qscy 0330 4550 2.80 15.80 12.60 0.19 820 931 2.80 145 058 0.11 99.23
128L Qbg 9318 46.70 198 1540 12.20 0.17 804 964 260 1.07 040 056 98.21
129L Qbh 9224 50.20 2.25 17.65 11.45 0.18 345 581 4.50 237 0.82 <0.001 98.69
130L QTsf 9236 47.80 196 16.30 12.10 0.17 6.59 1140 240 0.79 030 0.38 99.80
131L Qbd, 9331 49.01 2.09 16.60 11.20 0.15 543 958 280 1.34 040 0.65 98.60
132L Qbc, 9331 45.70 2.35 15.10 12.20 0.17 9.38 11.10 240 094 040 <0.001 99.74
173R Qcb, 1626 50.70 1.92 1580 10.50 0.17 8.08 849 350 180 0.52 <0.01 101.49
174R Qcbg 1622 52.20 1.47 15.00 936 0.15 876 7.77 350 181 0.40 <0.01 100.43
193BB Qel 9507 57.80 0.79 18.00 796 0.22 131 373 546 3.06 068 0.10 98.99
200L Qbd, 9319 4980 1.68 16.20 11.60 0.17 6.93 10.10 290 0.79 0.30 0.14 100.47
201bL Qbd, 9319 49.70 189 16.30 11.50 0.16 550 9.55 3.30 1.12 0.31 <0.01 99.33
204L Qbd, 9328 49.00 2.06 1690 11.20 0.16 491 995 339 134 040 0.12 99.31
205L Qbd, 9329 49.20 2.04 16.60 11.30 0.15 4.70 9.68 3.84 138 038 0.01 99.27
208L Qbd, 9332 49.60 199 16.10 11.60 0.16 6.78 9.53 3.25 1.25 0.38 0.34 100.64
210IP QTsf 8304 48.80 2.01 16.00 1230 0.17 6.95 11.10 2.73 0.81 0.25 <0.01 101.13
211IP Qbc, 8304 46.70 2.40 1540 1240 0.17 953 11.20 2.86 098 0.37 <0.01 102.01
2121P Thl 8304 51.00 2.22 16.70 10.30 0.18 245 597 404 383 149 151 98.18
213L Qbc, 9223 46.40 244 1540 12.20 0.17 9.02 11.10 2.66 097 0.39 <0.01 100.76
2141P Qbc, 8305 47.60 2.09 16.30 11.80 0.19 8.14 10.20 3.26 1.20 0.58 <0.01 101.36
216L Qbb, 9335 46.10 1.56 11.80 13.10 0.17 17.60 799 2.16 0.67 0.26 <0.01 101.44
217SM Tbc,y 9326 5150 1.67 1540 10.30 0.16 7.66 7.51 3.73 2.03 042 044 100.39
218SM Qbb; 9430 47.00 1.68 13.00 11.90 0.17 1430 9.21 261 1.11 035 0.21 101.33
219SM Qbbz 9430 46.80 1.71 13.20 12.00 0.17 13.80 942 243 1.08 039 0.05 100.99
220SM Qlh, 9324 4880 2.34 17.30 11.70 0.18 532 790 4.03 2.06 0.82 051 10044
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the

volcanic field—Continued

Springerville

Sample Unit  Loca-
number  symbol tion SiO, TiO, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
221SM Qlcg 9432 46.21 2.28 15.70 12.40 0.17 8.51 1091 2.75 0.87 0.33 <0.01 100.12
222aS Qlh 9434 48.70 2.34 17.30 11.70 0.18 545 798 4.15 2.05 0.80 <0.01 100.65
222bS Qlhy 9434 48.80 2.25 17.00 11.50 0.15 5.30 7.69 446 2.03 0.73 0.01 9991
223SM Qhc, 9432 4850 1.73 14.60 13.20 0.18 956 9.21 268 0.78 0.23 <0.01 100.67
225L Qbe 9327 46.00 2.88 16.30 12.70 0.18 7.75 10.01 3.37 1.40 0.56 <0.01 101.15
2265M Qme 9314 49.60 189 16.00 11.20 0.17 7.97 899 346 159 052 <0.01 101.39
229L Qmb, 0334 4550 2.23 13.70 13.10 0.17 13.30 9.74 235 084 036 0.32 101.30
230SM Qmh 0336 45.80 2.64 17.30 13.80 0.22 591 10.10 3.39 1.02 0.81 <0.01 100.99
231SM Qmbg 9201 45.69 2.19 13.60 13.00 0.17 1240 951 245 087 035 0.11 100.23
2325M Tme 9301 4790 2.27 16.00 13.30 0.18 7.60 793 4.06 193 0.74 <0.01 101.92
234SS QTsf 0320 4859 1.87 1580 1250 0.18 8.09 10.30 2.67 0.85 0.26 0.05 101.11
235IP Qbd, 8318 48.30 2.03 16.70 1140 0.19 7.16 9.71 3.47 1.29 0.64 <0.01 100.89
236FR QTsfu 8215 49.30 1.80 14.50 13.40 0.19 9.23 9.22 274 081 0.22 0.19 101.43
237IP Tbl 8332 52.30 2.15 17.20 10.10 0.18 243 564 440 390 148 0.60 99.79
238MC Qnd 7406 49.60 2.06 16.50 12.20 0.18 6.83 849 355 141 0.48 <0.01 101.30
1238MC2 Qnd 7406 50.32 2.01 16.99 1232 0.18 6.92 840 3.69 140 052 -042 102.31
239MC Qhbs 8324 47.80 1.87 1550 10.80 0.16 9.74 1030 2.72 1.14 042 0.04 100.46
240MC Qhb, 8407 47.10 2.14 1490 12.00 0.18 11.00 9.10 2.88 1.19 0.45 <0.01 100.94
241MC Qhb, 8417 49.20 2.13 15.80 11.80 0.17 8.32 8.10 3.64 1.63 0.60 <0.01 101.40
242MC They 8419 46.60 2.57 16.50 13.30 0.18 7.56 10.20 3.10 0.89 0.42 0.20 101.33
243SM Qed, 0432 44.40 3.06 16.80 13.50 0.21 7.03 11.00 3.57 1.14 0.70 0.04 101.41
246IP Qbc, 8322 47.09 2.20 16.10 12.10 0.19 7.29 932 3.27 136 053 0.21 99.46
2471P Qbb, 8321 45.20 1.77 13.50 1250 0.18 13.80 899 252 0.83 0.35 <0.01 99.65
2541p Thc 8332 46.70 2.19 16.09 12.20 0.19 592 834 353 154 1.12 159 97.84
260L QTsfu 9332 47.70 196 16.30 12.30 0.18 6.46 11.00 2.76 0.79 0.29 0.35 99.75
265IP Tng 7312 48.30 1.40 15.60 11.60 0.17 859 951 277 086 0.28 0.36 99.09
268IP Qng 7311 48.10 1.38 16.10 12.20 0.18 856 945 283 0.73 0.24 0.39 99.78
300IP Tnbs 7303 47.50 2.11 15.00 12.00 0.18 10.10 9.09 298 1.08 0.38 <0.01 100.42
301IP Qnb, 7303 48.10 1.55 1530 11.30 0.17 9.89 9.38 291 098 0.36 <0.01 99.94
302ZMC Tnc 7312 46.80 2.38 16.90 12.80 0.18 6.68 9.04 341 1.06 0.43 <0.01 99.68
303MC Tnb, 7312 4590 2.21 15.30 11.60 0.18 990 954 3.13 1.35 0.50 <0.01 99.61
304IP Thd 8336 46.26 2.35 1490 12.60 0.18 837 11.10 269 1.00 041 0.26 99.88
305IP Qhb, 8335 4851 1.52 1530 1140 0.17 9.62 9.09 277 1.04 035 <0.01 99.76
3071P The, 8335 46.20 2.75 16.00 13.10 0.17 6.38 9.66 3.10 1.11 0.51 0.71 98.97
309IP Thg, 8335 47.80 2.52 17.40 12.80 0.16 4.73 7.73 3.87 131 044 0.85 98.75
310MC Qnb, 8336 45.70 2.21 15.40 12.70 0.18 9.21 1090 2.81 0.79 0.36 <0.01 100.26
311MC QTnb 7406 45.80 2.20 15.20 11.60 0.18 10.20 9.35 294 1.37 049 0.24 99.33
312MC QTnf 7406 48.70 1.37 15.80 11.70 0.17 8.65 9.50 2.87 0.89 0.26 <0.01 99.91
314MC Qng 7301 49.00 1.41 15.40 11.50 0.17 9.03 943 287 0.90 0.27 <0.01 99.98
315MC Thb, 8429 4570 2.25 1540 1270 0.18 9.11 1090 250 0.77 0.37 0.39 99.87
318MC QTsf 8429 48.40 1.79 16.00 13.00 0.17 7.34 952 3.10 0.72 0.22 0.06 100.25
319MC They 8422 47.50 2.01 15.60 11.90 0.18 845 9.26 3.32 1.38 0.55 <0.01 100.15
321MR Twj 2416 46.30 2.65 14.20 11.9 0.16 824 806 279 164 053 291 96.49
324MC Qhe 8435 4590 2.00 15.10 11.60 0.17 11.00 9.15 3.02 1.21 0.47 <0.01 99.63
325MC Qhe 8436 46.00 2.38 17.70 11.90 0.20 593 10.20 3.31 1.16 0.67 0.29 99.44
326MC Tha, 8436 45.20 2.13 15.20 11.90 0.17 11.00 991 244 1.04 043 057 9944
401MC Qhd 8531 46.51 2.20 15.80 12.50 0.18 8.47 10.90 295 0.92 049 <0.01 100.92
402MC Qhe 8531 46.20 2.02 15.00 11.80 0.17 11.40 9.30 3.00 1.22 0.44 <0.01 100.54
403MC Qhe 7401 46.70 2.02 1490 11.60 0.17 11.20 9.19 3.00 1.26 0.47 <0.01 100.50
407MC Qhh, 8425 4880 2.13 1690 1240 0.19 6.32 7.88 357 152 054 0.23 100.25
409MC Qha, 8424 4590 2.35 1560 11.70 0.17 9.63 1040 2.83 1.25 046 0.04 100.29
1409MC1 Qha, 8424 46.52 2.33 1551 11.62 0.17 9.72 10.17 3.18 1.30 0.41 -0.34 100.60
1414#1 Qlag 8506 43.20 2.51 16.31 12.74 0.20 891 1243 270 0.83 0.69 0.26 100.25
414MC Qlag 8506 43.50 2.56 16.07 12.80 0.20 8.96 12.40 258 0.82 0.64 <0.01 100.51
422MC Qhc, 8407 46.20 2.40 16.10 12.70 0.18 8.14 10.60 2.78 0.95 0.38 0.30 100.45
424SM Qlg, 9435 47.00 2.39 16.80 11.90 0.18 6.69 9.00 345 1.73 0.69 0.34 99.83
425SM Qla2 9434 45.80 2.12 15.60 11.90 0.18 891 11.60 2.81 1.08 0.47 <0.01 100.48
426SM Qlhb 9434 47.60 2.32 17.20 11.70 0.18 578 826 3.78 195 0.75 045 99.52
430SM Qlhg 9422 47.10 2.26 16.30 12.10 0.18 7.39 10.00 3.23 1.26 0.52 <0.01 100.34
431SM Qmbg 9420 4550 2.16 14.10 1290 0.18 12.20 945 278 094 0.38 <0.01 100.58
434SM Qej 9412 49.00 2.06 15.70 10.50 0.16 8.25 847 3.62 196 056 <0.01 100.27
435AV Qek 9412 55.40 1.23 18.01 847 0.17 222 6.03 440 246 0.67 0.43 99.06
436SM Qej 9411 52.30 1.68 17.80 995 0.17 3.68 6.19 456 262 079 0.05 99.75
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the Springerville

volcanic field—Continued

Sample Unit  Loca-
number  symbol tion  SiO, TiOy, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
437SM Qlhg 9409 4550 2.50 15.00 13.00 0.18 9.26 10.20 2.73 093 041 0.09 99.71
439SM Qei 9404 50.70 1.75 17.70 10.30 0.18 5.03 823 3.65 1.72 0.63 <0.01 99.90
444SM Qeg 9433 46.00 2.87 16.80 13.00 0.19 6.39 9.15 350 133 049 0.25 99.72
4455M Qed, 0427 47.20 2.06 1850 11.70 0.19 6.03 9.09 3.69 1.03 0.65 <0.01 100.14
450SS QTsf 1326 4890 1.63 16.30 11.80 0.17 7.51 10.20 2.79 0.69 0.23 <0.01 100.22
453SS QTsf 1235 47.70 2.41 16.10 13.10 0.18 6.15 10.20 3.01 094 0.38 0.15 100.16
454SS Qsa, 1226 4580 2.54 1539 1240 0.17 9.18 9.22 3.07 138 0.53 0.06 99.70
457MN QTsf 1303 48.20 1.32 14.89 11.90 0.17 9.02 10.10 243 056 0.22 0.87 98.81
4600M Qwcg 1432 47.50 1.77 1450 1240 0.18 948 939 280 085 032 0.76 99.20
14600M#2 Qwcy 1432 48.64 1.71 15.33 12.28 0.18 9.68 9.11 3.26 091 0.40 -0.28 101.21
4610M Qwh; 1430 46.60 2.48 17.20 1290 0.22 5.03 9.24 351 1.33 0.83 <0.01 99.32
479MR Qwgz 2429 49.10 155 1560 1190 0.17 8.11 10.00 2.56 0.69 0.23 0.16 99.92
4810M Qwg, 1427 4840 185 1690 11.70 0.17 6.10 10.60 290 0.84 030 0.06 99.75
4880M QTwc 1435 4420 2.46 1580 12.60 0.20 886 1050 2.11 1.10 0.73 0.96 98.56
500L Qlh, 9322 48.60 2.28 17.30 11.50 0.18 488 7.53 4.09 212 082 0.16 99.30
501SM Qlhg 9420 46.50 2.34 16.10 12.30 0.18 7.05 10.20 2.72 1.27 054 048 99.18
502SM Qej 9415 51.30 1.82 1640 9.68 0.16 555 7.29 388 234 061 0.13 99.01
504SM Qecs 9410 46.89 2.73 16.00 12.70 0.18 6.55 9.22 3.26 129 051 0.14 99.33
5055M Qlcg 9423 46.30 2.40 16.20 12.10 0.18 7.78 988 2.80 1.12 051 054 99.26
2606 Que, 0735 52.57 190 1594 9.23 0.15 513 7.32 432 243 059 043 99.58
1700IP Qbd; 8318 4791 198 16.47 11.28 0.19 7.16 952 376 1.29 051 -044 99.62
1701IP Qnc 7303 4797 2.14 1548 11.81 0.18 842 9.20 346 1.10 042 -0.52 99.81
1702MC Qhbz 8324 4756 182 1530 10.73 0.17 958 10.07 292 1.15 037 -0.11 99.55
1703IP Thl 8305 52.17 2.24 17.77 1053 0.17 199 484 435 383 141 131 99.30
17041P Thcy 8332 47.25 2.15 16.05 12.11 0.19 544 824 378 157 110 1.23 99.11
1705MC Qhe 8436 46.04 195 14.71 1133 0.16 11.12 9.07 293 1.15 046 0.28 99.21
1706GP Qph, 8730 45.09 241 17.64 13.20 0.21 537 9.74 360 1.13 083 0.38 99.60
1707GP Qghs 8624 52.39 157 1793 941 0.17 290 589 510 262 085 0.05 98.83
1708WK Qghy 9627 49.21 2.03 1837 11.06 0.17 479 735 423 174 0.79 -0.03 99.69
1709WK Qgby; 9615 4549 193 15.22 11.76 0.18 10.36 10.08 3.19 1.05 0.65 0.32 99.59
1710WK Qgijo 9627 50.13 1.57 1537 993 0.15 820 789 3.67 155 041 -0.18 98.70
1711GP Qpk 8732 56.51 096 1830 6.54 0.18 1.18 4.64 525 253 071 046 96.80
1712GP Qpcg 8728 47.88 1.71 15.72 11.20 0.17 8.20 996 3.18 097 043 -0.39 99.03
1713SN Qkcy 9735 48.03 187 16.71 11.29 0.16 7.05 847 4.02 136 052 038 99.09
1714SL QTsfu 0228 47.68 1.70 15.21 13.13 0.21 866 850 276 088 0.32 1.59 100.64
1715#2 QTsfl 0221 46.58 190 14.82 1245 0.18 959 963 255 1.01 045 0.13 99.29
1716SM Qmbg 9424 4549 2.11 13.67 1255 0.18 1249 962 261 093 034 -0.18 99.81
1717MR Qwgz 2429 48.16 1.58 16.12 1236 0.17 831 9.77 283 056 030 0.01 100.14
17180M Twg 1313 46.24 2.29 16.11 12.34 0.18 8.78 1053 3.17 097 0.37 -0.27 100.70
1719V Qvcy 1515 46.39 1.77 15.82 1142 0.17 7.77 1051 2.72 088 0.44 0.29 98.18
1720S Qab 0823 4874 182 1480 1099 0.17 945 900 347 148 043 -0.37 99.98
1721GP Qpc, 8636 46.53 1.68 1493 11.73 0.16 9.02 980 2.89 0.80 050 031 98.36
1722SN Quh, 0735 55.28 1.12 17.47 848 0.17 166 444 562 272 090 090 97.86
1723SS Qmb, 1225 46.67 2.03 14.87 11.62 0.17 935 870 3.08 137 043 0.60 98.89
1724CH Qdcy, 0705 50.07 1.80 15.19 10.73 0.15 8.21 849 3.78 145 0.38 0.05 100.25
1725LL Qdhy 0704 4452 2.87 13.75 12.65 0.16 807 948 275 139 060 175 97.99
1726LS Qdh,; 0704 4459 295 14.01 13.08 0.17 8.22 949 326 145 060 1.20 99.02
1727SN Qdb 0733 49.12 2.15 1444 11.20 0.16 891 9.78 3.18 1.19 042 -0.18 100.36
1728SN Qdez 0722 46.55 2.17 1581 10.86 0.17 7.75 870 3.80 186 0.64 -0.18 98.12
1729SN Qdeg 0727 47.29 2.05 15.67 10.65 0.16 8.07 826 360 203 069 1.10 99.58
1730LS Qdj4 0715 46.09 1.61 1382 11.60 0.17 11.92 990 2.89 090 043 0.06 99.04
1731LS Qrd, 0714 4585 2.21 1529 12.88 0.18 870 996 270 0.73 034 0.02 98.86
2732#1 Qphg 8723 47.43 2.26 15.23 12.35* 0.17 852 935 347 1.13 044 067 99.90
1732SN Qkb, 0828 46.76 2.17 15.04 12.24 0.17 10.16 9.81 3.00 0.99 041 -0.69 100.07
1733SN Qug 9806 46.73 1.94 1492 11.42 0.16 1094 9.66 3.27 131 051 -0.36 100.50
1734SN Qucy 9806 49.21 1.89 15.67 11.03 0.16 9.05 853 3.99 1.58 051 -0.22 101.62
1735G Qah, 8714 46.63 2.36 1599 11.50 0.17 827 9.22 348 154 056 0.10 99.83
1736G Tab 8711 48.13 2.23 16.28 12.04 0.17 6.87 10.12 3.23 1.05 046 0.00 100.59
1737GP Qpgy; 7708 46.59 296 1696 1297 0.17 6.27 956 355 1.13 0.62 -0.31 100.48
1738GP Qpa 7709 4871 1.80 1598 11.60 0.17 8.19 9.68 3.15 1.06 052 -0.48 100.37
1739GP Qig 8612 51.41 190 17.47 10.02 0.16 507 7.16 4.11 185 065 0.15 99.80
1740GP Qgg, 8612 47.29 2.14 1462 12.08 0.17 1086 871 3.32 137 058 -0.55 101.59
17418 Qka, 9815 4496 238 1646 1281 0.18 797 11.12 3.03 096 038 -0.14 100.14
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the Springerville

volcanic field—Continued

Sample Unit  Loca-
number  symbol tion SiO, TiO, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
1742S Qad 9823 46.11 196 15.38 1291 0.18 9.55 949 3.25 098 0.51 -0.65 99.69
1743WK Qgj, 9613 48.01 199 15.12 10.82 0.16 994 892 3.26 156 056 0.01 100.34
11744WK  Qgcy 9613 48.02 2.17 16.03 13.03 0.18 863 7.73 3.64 132 058 -0.60 101.91
1745CH Qck4 0616 51.40 191 17.51 1054 0.18 448 7.26 452 216 0.70 -0.36 100.66
1746V Qccg 0618 48.06 2.20 15.67 12.70 0.18 999 950 3.27 1.10 0.50 -0.27 102.89
1747CH Qce; 1631 4794 223 16.75 11.88 0.17 7.69 9.23 386 143 0.60 -0.36 101.43
17490M QTwec 1435 44.41 2.24 1580 12.21 0.20 8.42 11.10 2.27 1.01 0.53 1.15 99.35
1750BB Qja, 9630 47.77 2.42 1754 1194 0.18 6.19 8.69 3.87 1.39 058 0.34 100.91
1751BB Qjhg 9529 49.05 2.11 17.75 1045 0.17 5.11 7.37 4.61 253 0.76 -0.04 99.87
1752BB Qjl, 9524 5459 1.21 19.25 8.74 0.17 246 6.23 498 2.12 0.83 -0.21 100.58
1753BB Qjhg 9525 54.82 1.24 19.22 9.06 0.18 263 6.55 546 212 0.70 -0.29 101.98
1754BB Qjiq 9515 48.74 199 18.03 11.23 0.17 5.70 886 3.76 1.31 0.57 -0.24 100.13
1755BB Qjgy, 9509 50.08 1.08 16.18 11.21 0.17 6.62 847 390 131 041 -0.44 99.43
1756BB Qjgs 9507 48.29 2.00 16.31 1198 0.18 692 941 3.69 1.05 042 0.08 100.33
1757BB Qel 9506 59.30 0.81 17.81 8.22 0.21 143 3.77 6.28 3.11 0.61 -0.06 101.55
1758BB Qel 9412 54.01 141 1859 966 0.18 232 486 535 287 090 0.05 100.15
1759BB Qje 9519 46.48 2.26 15.83 12.80 0.18 891 10.93 29 0.92 0.31 -0.46 101.12
1760BB Qlhs 9425 4552 2.34 16.60 13.83 0.22 7.75 1095 3.41 1.09 132 -0.22 102.82
1761SM Qlhy 9434 4791 2.19 16.36 12.15 0.17 7.55 9.78 3.03 0.89 0.36 0.67 101.08
1762SM Qla, 9433 45.71 2.40 16.48 1244 0.19 793 10.36 3.22 1.17 0.56 0.16 100.61
1763SM Qbbs 9430 46.46 1.62 1292 11.90 0.17 14.28 894 278 1.09 0.33 -0.21 100.29
1765SM Thbcy 9326 50.66 1.65 15.47 1049 0.16 7.55 7.25 3.85 197 040 0.16 99.60
1766#1 Qbb, 9335 46.94 1.82 15.24 1257 0.18 10.33 9.08 3.30 0.93 0.39 0.57 101.71
1767SM Qme 9314 4896 1.82 16.06 11.13 0.17 7.76 8.66 3.75 1.62 0.53 -0.49 99.98
17680M Qwh, 1421 50.08 1.67 1585 10.70 0.16 7.91 851 351 144 035 0.09 100.27
1770SS Qsa, 1235 48.06 1.73 15.50 13.20 0.18 8.37 888 3.00 0.71 0.28 -0.14 99.77
1801C#1  Tof 2623 51.27 1.67 15.21 11.72 0.15 7.26 876 3.07 086 0.22 -0.04 100.14
1804MC1 Qng 7312 50.61 1.40 16.02 11.98 0.17 993 948 295 0.87 0.31 -0.17 102.56
26663 Qkcg 1816 47.47 2.03 15.24 13.46* 0.19 8.18 10.16 3.06 0.75 0.28 0.53 100.28
16666 Tre, 1816 48.20 1.73 15.30 12.60 0.18 9.33 10.14 290 091 0.33 -0.48 101.14
BB110 Qjl4 0536 49.10 2.78 17.70 12.80 0.19 450 8.04 4.20 1.35 0.69 <0.01 101.37
BB112 Qjly 9507 53.50 1.84 1850 10.10 0.17 3.00 5.21 5.10 2.71 0.82 0.22 100.96
BB113 Qja, 9618 47.00 2.50 16.10 13.00 0.18 7.79 10.10 3.40 1.03 0.40 <0.01 101.51
BB114 Qjhg 9515 4990 2.18 1790 10.80 0.18 4.20 6.61 500 2.86 0.87 NA 100.51
BB115 Qjl; 9524 48.80 2.18 16.50 10.80 0.16 7.57 8.61 3.40 1.87 0.53 NA 100.43
BB116 Qjl, 9515 4890 245 17.50 1230 0.19 490 8.78 3.70 1.53 0.69 <0.01 100.95
BB117 Qjcg 9514 46.30 2.40 16.50 13.21 0.18 7.94 10.60 2.80 0.73 0.40 NA 101.07
BB123 Qjhs 0535 5540 1.23 18.80 878 0.17 260 647 490 216 0.88 NA 101.40
BB124 Qjl4 9501 48.50 2.85 17.70 13.00 0.19 4.60 8.14 4.20 1.33 0.69 NA 101.22
BB143 Qgb, 8606 50.10 1.99 15.70 11.00 0.16 8.68 808 3.60 1.65 040 0.10 101.37
BB146 Qji2 9523 49.20 2.39 1690 12.20 0.18 4.70 6.68 4.40 2.20 0.82 0.29 99.68
BB155 Qja, 9527 45.60 2.77 16.30 13.31 0.20 7.56 10.20 3.40 1.04 0.65 <0.01 101.04
BB157 Qjiq 9522 45.80 2.55 16.20 12.80 0.19 8.02 10.30 3.00 1.16 0.57 0.26 100.60
BB160 Qjh,q 9528 47.80 2.52 17.50 12.20 0.19 6.14 948 340 1.29 0.51 <0.01 101.04
BB161 Qjd, 9528 51.10 1.99 16.70 10.80 0.17 552 811 4.10 194 0.50 <0.01 100.94
BB162 Qjgs 9529 48.70 2.30 16.70 11.50 0.17 6.62 893 3.70 148 050 <0.01 100.61
BB163 Qgd; 0524 51.60 1.80 16.60 10.10 0.16 6.03 7.78 4.10 1.74 0.53 0.21 100.45
BB164 Qgb, 0524 46.80 2.07 14.70 12.70 0.18 10.90 9.75 3.00 0.92 040 NA 101.44
BB165 Qjgs 0528 48.10 1.99 1590 11.60 0.17 854 874 3.70 150 0.59 0.16 100.84
BB167 Qjhg 9502 53.60 1.82 1840 10.20 0.16 290 533 530 2.71 0.82 NA 101.25
BB169 Qjcg 9511 4890 2.07 16.30 11.80 0.17 7.16 9.27 3.50 1.18 0.40 0.00 100.76
BB170 Qjiq 9510 46.10 2.53 16.50 12.70 0.19 7.83 10.10 3.40 1.12 0.58 NA 101.06
BB171 Qjgy 9509 49.60 1.75 15.80 11.10 0.18 741 888 3.60 1.26 040 0.11 99.99
BB182 Qldy 9436 53.50 1.73 16.50 856 0.16 4.85 7.87 393 2.27 056 0.01 99.95
BB185 Qlhg 9424 43.30 2.36 16.10 13.62 0.23 7.34 11.00 2.83 096 136 0.44 99.11
BB186 Qjc, 9517 49.40 1.88 16.90 11.51 0.17 6.11 855 3.68 1.29 0.51 <0.01 100.01
BB187 Qje 9518 45.70 2.27 15.60 12.80 0.18 8.89 11.10 2.84 090 0.34 <0.01 100.63
BB192 Qel 9506 51.20 1.91 17.80 1140 0.21 3.27 6.98 442 176 1.18 <0.01 100.14
BB198 Qjhy, 9508 49.30 1.89 18.10 11.40 0.20 3.72 835 4.28 161 1.28 <0.01 100.14
BB199 Qjgy 9504 44.60 2.17 14.20 12.20 0.17 12.60 956 2.30 1.11 0.50 091 99.42
BB201 Qje 0532 44.40 2.67 16.20 13.40 0.20 7.90 10.30 2.82 1.00 0.65 NA 99.55
BB246 Qecg 0530 47.10 2.07 16.80 11.60 0.18 7.10 9.68 299 1.01 050 0.28 99.05
BB250 Qvcg 0521 45.80 2.24 1540 1240 0.18 951 992 289 099 043 <0.01 99.78
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the

volcanic field—Continued

Springeruville

Sample Unit  Loca-

number  symbol tion  SiO, TiOy, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
2BK1 Qcl, 0512 53.41 1.73 18.40 10.28" 0.16 258 6.18 4.76 182 0.76 1.43 100.08
2BK3 Qcl, 0512 54.71 1.57 17.87 *9.62 0.16 264 578 491 2.05 070 091 100.01
2BM3 Que, 9715 4798 192 1531 11.65* 0.17 824 930 332 1.06 047 080 99.54
2C1 Qag 0824 47.62 184 1570 12.78" 0.18 8.26 10.37 3.03 0.66 0.27 0.78 100.38
C258 Qok 1605 5090 1.88 17.80 1040 0.20 3.65 7.18 4.23 189 0.83 <0.01 98.97
C265 Tof 1602 4990 1.60 14.80 1250 0.16 7.89 882 266 0.67 0.20 <0.01 99.21
C266 Qog 1602 4460 2.60 1540 1280 0.18 8.60 10.30 2.73 1.04 0.59 0.47 98.86
C268 Qoa, 2621 47.80 2.05 15.10 11.80 0.17 9.80 835 3.10 1.28 046 <0.01 99.93
C269 Qoh 2615 4750 2.27 1650 11.80 0.16 6.67 890 3.12 134 052 037 9879
C270 Tof 2623 51.00 1.69 14.70 1190 0.16 7.49 884 273 0.80 0.25 NA 99.58
2CH1 Qcdy 1635 48.57 2.16 16.60 11.24 0.17 6.13 849 433 180 0.70 0.62 99.97
2CH7 Qcgs 1625 49.12 156 14.80 12.33* 0.17 896 9.16 3.15 0.67 0.20 0.99 100.35
CH100 Qce, 0622 47.80 2.21 16.70 11.20 0.17 581 9.07 3.20 1.62 0.70 NA 98.49
CH108 Qck; 0616 51.10 1.89 18.10 11.00 0.23 230 744 490 179 130 0.59 100.06
CH175 Qde, 0613 47.10 2.69 17.20 1251 0.18 6.78 9.80 3.50 137 0.58 <0.01 101.71
CH177 Qde, 0613 46.70 2.74 17.20 12.60 0.18 6.62 954 3.70 1.33 0.58 NA 101.20
CH178 Qdcy; 0718 46.90 2.62 16.80 12.30 0.18 6.89 10.10 3.60 1.28 0.55 NA 101.23
CH206 Qdd, 0708 46.00 2.68 17.10 12.60 0.19 647 955 342 1.26 057 NA 99.85
CH208 Qcdg 0706 49.10 1.87 15.60 11.90 0.17 883 890 3.21 1.09 0.39 NA 101.08
CH209 Qdcg 0707 46.30 2.57 17.10 12.40 0.19 6.17 9.30 343 142 0.67 <001 99.57
CHZ210 Qccy 0601 48.10 1.80 15.70 11.80 0.17 9.01 9.05 3.14 1.08 0.39 <0.01 100.26
CHZ211 Qcdy 1732 4850 192 1510 11.50 0.16 8.87 893 3.08 1.20 0.37 <0.01 99.64
CH212 Qdcg 1732 4850 1.74 16.10 12.00 0.18 7.20 10.60 2.78 0.86 0.32 <0.01 100.29
CHZ213 Qce, 0614 4830 2.18 16.70 11.30 0.19 643 936 3.57 155 0.66 <0.01 100.26
CH214 Qca 0611 4570 2.31 1560 1190 0.18 897 10.30 3.10 1.40 055 <0.01 100.02
CHZ215 Qcky 1634 5440 144 1830 884 0.16 234 488 522 289 0.72 <0.01 99.21
CHZ216 Qcd, 0635 4480 3.01 1390 13.30 0.18 939 947 295 140 058 0.82 99.00
CH217 Qcdy 1635 48.30 2.21 17.10 11.10 0.17 6.12 877 3.84 176 0.70 NA 100.08
CH218 Qcky 1634 53.30 1.69 18.00 9.22 0.16 254 531 495 283 0.70 NA 98.72
CH219 Qcdy 1731 4980 1.85 17.10 10.20 0.17 5.54 8.11 3.87 192 0.71 <0.01 99.28
CHZ220 Qcg, 1625 45.10 2.42 15.10 1290 0.18 982 942 321 132 0.62 <0.01 100.11
CH222 Qcb, 1633 46.50 198 14.70 11.60 0.17 11.50 9.11 3.15 1.26 0.45 <0.01 100.43
CH224 Qce; 1632 48.10 2.23 17.10 11.30 0.17 6.39 882 3.71 159 0.54 <0.01 99.97
CH225 Qcky 1627 5490 145 1820 890 0.16 2.29 481 521 291 0.73 NA 99.57
CH228 Qch, 0605 52.10 1.57 17.90 10.00 0.23 2.28 6.38 497 191 116 045 9851
CHZ229 Qckj 0607 49.70 2.09 17.20 11.00 0.20 4.98 8.18 4.03 190 0.74 NA 100.04
CHZ230 Qckj 0609 49.30 2.14 17.10 11.20 0.19 5.22 837 3.89 183 0.73 NA 99.99
CH231 Qccg 1624 4590 254 1690 1250 0.20 6.41 9.79 361 134 0.70 0.01 99.90
CH232 Qccg 1719 51.50 1.74 1500 1190 0.16 7.40 891 284 083 0.23 0.11 100.52
CH233 Qccy 1613 4940 197 1690 10.70 0.16 6.07 851 3.60 149 0.63 0.29 9944
CH234 Qcg, 1613 51.00 1.61 1580 9.18 0.15 7.04 837 353 2.00 054 0.20 99.24
CHZ236 Qchy 0617 49.10 1.61 17.50 11.00 0.17 588 9.08 357 1.25 0.61 <0.01 99.78
CH238 Qce; 1628 47.80 2.22 16.60 11.20 0.17 6.96 9.20 3.40 159 0.56 NA 99.72
CH243 Qod, 1707 49.50 191 16.60 10.60 0.16 6.34 8.26 3.59 1.59 0.60 NA 99.17
CH244 Qod, 1612 4930 1.77 1540 10.80 0.16 8.08 9.08 3.04 124 040 0.16 99.29
CH257 Qce, 1608 48.70 2.66 17.20 11.20 0.17 5.25 825 3.77 1.73 0.63 NA 99.57
CHZ263 Qcd, 1616 47.10 2.33 1550 12.20 0.17 8.24 847 334 161 059 0.02 9957
CH264 Qcdg 1609 47.00 2.19 16.00 11.80 0.18 8.00 8.87 342 165 0.61 <0.01 99.73
CL260 Qvcy 1501 49.30 1.63 16.40 10.30 0.15 6.83 9.31 3.08 1.16 043 0.49 9861
2CP1-2 Qdd, 0625 46.49 240 16.17 12.19 0.18 7.10 995 3.38 1.24 048 NA 99.58
2CP2 Tacg 8813 45.44 2.39 15.51 12.20* 0.17 8.13 10.34 3.47 1.28 0.48 1.09 99.65
2CX2 Qkb, 0827 4545 190 14.28 1147 0.16 11.07 9.76 2.82 1.29 045 NA 98.65
E34 Qag 8803 47.10 1.80 15.00 12.70 0.18 10.50 10.00 290 0.83 0.30 0.09 101.33
E76 Tacq 8905 44.20 2.24 15.10 1240 0.18 9.11 1240 2.63 1.03 0.39 NA 99.70
E77 Qag 8802 46.30 1.79 14.80 12.70 0.18 10.30 10.00 2.64 0.81 035 <0.01 99.88
E78 Tacq 8811 44.40 2.44 1570 1270 0.18 8.23 11.80 2.74 1.07 0.43 <0.01 99.70
E79 Tag 8906 47.50 1.80 15.80 1250 0.18 7.44 1080 261 0.70 0.32 0.18 99.67
1IFM1-2 Qcbg 1622 49.16 1.67 14.72 10.65 0.16 1046 8.86 3.12 1.14 0.45 0.06 100.73
2FP2 Qkcy 8715 46.54 2.23 1532 12.35" 0.17 856 948 3.19 1.09 042 0.88 99.28
G35 Qpe 8716 46.60 3.10 1590 13.00 0.18 630 9.37 3.60 139 1.10 0.12 100.55
G36 Qpcg 8716 48.10 2.25 1590 12.20 0.17 847 878 3.40 1.29 051 0.20 101.09
G37 Qpd; 8714 47.40 2.41 16.80 12.00 0.17 6.06 10.50 3.00 1.06 050 0.80 99.92
G38 Tad, 8713 4850 2.00 16.30 1190 0.18 6.89 823 330 161 054 058 9947
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the
volcanic field—Continued

Springerville

Sample Unit  Loca-
number  symbol tion SiO, TiO, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
G39 Qpcg 8714 4750 2.34 16.00 1240 0.17 834 948 3.30 1.15 0.55 NA 101.24
G40 Tad, 8807 46.30 2.52 16.30 12.60 0.17 7.58 10.60 3.30 1.28 0.50 0.05 101.16
G41 QTac 8809 45.70 2.87 16.80 14.20 0.20 6.77 9.55 3.60 1.03 0.72 <0.01 101.46
G42 QTac 8805 46.40 2.45 15.80 13.20 0.19 8.02 9.26 340 1.12 0.58 <0.01 100.44
G43 Tag 8805 47.70 2.08 16.20 12.80 0.18 7.35 11.00 290 0.69 0.30 NA 101.22
G45 Qkey 8701 48.10 2.06 16.60 11.90 0.17 7.39 9.34 3.70 1.24 0.50 NA 101.01
G46 Qac 8807 4490 2.41 15.80 12.60 0.17 8.50 12.30 3.00 1.08 0.40 <0.01 101.18
G47 Qah, 8711 50.10 2.15 17.40 11.30 0.18 543 7.67 4.20 193 0.68 NA 101.06
G48 Qkcey 8710 48.70 2.14 15.70 11.90 0.17 9.01 863 3.30 136 0.50 <0.01 101.42
G49 Qphg 8733 46.60 2.83 16.50 13.30 0.22 560 951 3.60 142 091 <0.01 100.50
G50 Qpcg 8722 4850 1.82 1590 11.80 0.18 8.38 10.30 3.00 0.99 040 NA 101.28
G58 Tady 8314 47.80 2.13 16.10 12.30 0.19 7.89 9.01 3.37 1.33 0.53 NA 100.66
G59 Tab 8711 47.40 2.23 16.20 12.20 0.17 7.39 1040 299 1.00 0.39 NA 100.39
G60 Tag 8711 47.50 2.44 17.20 12.20 0.17 574 1040 3.03 1.04 0.47 0.30 100.20
G80 Qac 8810 45.70 2.49 1590 12.60 0.18 7.64 10.60 3.05 1.22 0.50 NA 99.89
2GP1 Qghs 8611 47.92 2.11 16.81 13.73* 0.17 587 874 3.76 146 0.71 0.73 101.29
GP118 Qggy, 8601 47.70 2.17 15.10 12.00 0.17 10.30 8.87 3.00 1.43 0.66 NA 101.42
GP121 Qgg, 8708 4550 2.21 1540 1240 0.16 938 874 3.10 1.16 050 0.10 98.57
GP125 Qgly 8718 52.70 1.51 1840 9.80 0.21 250 7.73 4.10 180 0.87 0.60 99.63
GP126 Qpc, 8719 48.70 1.71 16.20 11.20 0.17 7.87 997 3.10 1.05 0.40 0.01 100.39
GP127 Qpcs 8720 48.20 2.17 16.00 12.30 0.18 8.00 9.00 3.40 1.30 0.51 0.01 101.08
GP128 Qpc, 8625 48.20 1.83 15.20 12.20 0.18 9.55 10.60 2.70 0.79 0.40 <0.01 101.66
GP129 Qghs 8717 52.60 1.68 17.80 9.83 0.16 3.70 6.30 4.40 237 0.67 0.29 99.52
GP130 Qph, 8730 46.90 2.50 17.80 13.61 0.22 4.70 994 350 1.14 086 0.49 101.19
GP131 Qph, 8729 4570 2.64 16.70 13.70 0.21 7.02 9.77 3.60 1.07 0.71 <0.01 101.13
GP132 Qpd, 8728 47.30 2.29 16.30 13.00 0.20 7.95 9.18 350 1.22 0.80 <0.01 101.76
GP133 Qpg, 8624 4950 2.07 16.80 11.90 0.16 6.35 10.20 3.30 090 0.30 0.35 101.49
GP135 Qgh, 8623 5240 1.73 18.60 10.20 0.16 290 6.33 5.10 2.25 1.00 0.12 100.69
GP137 Qghg 8615 48.00 2.28 16.20 11.60 0.17 7.43 10.50 3.20 1.36 0.40 0.02 101.16
GP138 Qgh, 8623 52.60 158 1890 9.86 0.16 240 547 490 231 100 096 99.20
GP139 Qgesz 8613 4790 2.14 1530 1141 0.17 9.68 9.09 3.30 1.59 058 0.11 101.17
GP140 Qge; 8614 50.80 2.04 16.30 10.50 0.16 6.86 941 350 1.71 050 <0.01 101.79
GP145 Qjh, 9526 54.20 1.35 18.70 9.03 0.17 290 6.54 480 2.13 0.87 <0.01 100.70
GP147 Qge, 8602 47.40 2.62 1750 1230 0.18 430 989 350 136 051 091 99.57
GP148 Qgd, 8610 47.00 2.67 15.70 12.60 0.18 7.65 9.00 290 157 065 0.69 99.94
GP149 Qpcg 8732 48.30 1.80 1590 11.70 0.17 8.60 10.50 3.00 0.92 0.40 NA 101.31
GP150 Qphz 7706 4590 291 16.80 13.80 0.20 6.31 9.30 3.80 141 0.85 <0.01 101.30
GP151 Qpcy 7705 46.00 2.24 15.30 11.80 0.17 1040 9.24 3.30 1.61 0.62 0.01 100.70
GP153 Qpg; 7708 46.00 3.00 16.60 13.00 0.17 6.11 999 3.30 1.14 0.72 0.30 100.04
GP154 Qpj 8625 5190 194 1690 10.10 0.16 500 7.76 4.20 2.31 0.63 0.09 100.92
GP158 Qph, 7601 54.10 1.41 1860 9.69 0.16 190 486 540 2.77 097 0.62 99.87
GP237 Qpk 8733 57.70 097 1860 6.82 0.19 1.23 4.78 5.08 2.59 0.68 NA 98.66
HC144 Qgcy 8607 46.30 2.28 16.40 12.87 0.19 7.81 10.30 3.40 1.03 0.52 NA 101.12
JC11 Qca 0611 44.16 2.41 14.80 11.88 0.17 10.14 11.06 254 1.03 0.34 0.44 98.98
1JC734 Tac 8905 44.69 2.24 15.25 12.70 0.18 9.20 12.34 2.83 0.98 0.39 -0.10 100.71
1JCAP3 Tad, 8714 48.25 2.22 16.21 1252 0.17 7.49 10.12 3.24 1.03 0.42 -0.19 101.51
1JCMM3 QTac 8805 45.43 2.07 14.40 1195 0.19 9.26 981 286 095 044 0.77 98.14
L4 Qae, 0812 5552 1.28 16.04 844 0.16 598 7.22 447 210 0.35 NA 101.58
2LC1 Qkcg 0833 47.06 2.09 1590 1196 0.17 896 950 3.46 1.30 0.52 0.22 100.07
2LH3 Qdh, 0735 46.46 2.33 1590 1279 0.18 7.76 9.88 3.27 1.01 050 091 100.04
LL81 Qkd4 0810 45.00 2.40 1590 12.80 0.18 8.17 11.30 2.83 0.91 0.39 <0.01 99.89
LLS61 Qde; 0715 46.50 1.64 14.10 11.90 0.18 12.00 10.00 2.73 0.88 0.36 0.04 100.31
LLS62 Qdh, 0704 44.70 3.54 1540 14.01 0.17 549 876 3.73 193 0.80 151 9854
LLS63 Qdh, 0704 47.30 2.27 14.20 1250 0.17 9.15 10.00 3.03 1.15 0.46 0.08 100.24
LLS64 Qdcg 0704 4890 1.74 1590 11.90 0.18 7.24 10.70 2.82 0.84 0.32 <0.01 100.55
LLS65 Qrd, 0714 46.30 2.27 14.60 13,50 0.18 9.47 10.10 252 0.70 0.30 0.21 99.96
LLS67 Qdj, 0715 46.70 1.66 14.20 12.00 0.18 11.90 9.86 2.66 0.90 0.37 NA 100.45
LLS68 Qdcy 0715 45.40 2.47 16.60 13.20 0.18 7.91 10.50 3.05 0.81 0.39 NA 100.52
LLS69 Qdez 0715 4540 246 16.60 13.20 0.18 7.75 10.50 3.08 0.82 0.39 <0.01 100.40
LLS70 Qdcy 0715 46.80 1.66 14.10 11.90 0.18 11.70 9.79 2.73 090 0.36 <0.01 100.13
LLS71 Qdj4 0715 47.80 1.73 15.00 11.90 0.18 8.80 11.10 2.73 0.89 0.36 NA 100.50
LLS72 Qdj, 0715 4870 1.69 15.20 11.60 0.17 8.25 10.60 2.79 092 0.34 0.08 100.27
LLS82 Qrc 0813 46.70 2.51 15.80 11.70 0.17 8.43 890 3.32 1.61 0.56 <0.01 99.72
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the
volcanic field—Continued

Springeruville

Sample Unit  Loca-

number  symbol tion  SiO, TiOy, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
LLS83 Qrd; 0809 4490 2.62 1540 12.00 0.17 890 10.30 3.07 1.43 0.54 NA 99.34
LLS84 Qrd, 0805 4550 2.62 1580 1190 0.17 824 986 296 149 056 049 99.11
LLS85 Trcy 1818 46.10 1.66 14.90 12.50 0.17 8.68 10.30 2.54 0.83 0.30 NA 98.00
LLS86 Tre, 1710 47.30 1.71 15.00 1290 0.19 9.04 9.73 256 0.85 0.30 NA 99.59
LLS87 Trcy 1723 47.10 1.70 15.10 12.70 0.18 8.43 10.10 2.55 0.83 0.30 0.55 99.00
LLS88 Qdcy 1726 47.00 191 1540 11.50 0.17 8.48 1050 297 1.16 0.50 <0.01 99.60
LLS89 Qcdy 1728 47.30 1.84 15.30 10.69 0.16 6.99 10.70 3.03 1.33 0.50 1.21 97.85
LLS90 Qdb 0711 46.00 1.62 1390 11.90 0.18 12.00 995 261 089 0.36 <0.01 99.43
LLS91 Qod, 1716 46.70 2.40 15.80 12.70 0.17 7.57 10.00 3.08 0.97 0.44 <0.01 99.84
LLS98 Qrd; 1823 46.10 2.53 1550 13.39 0.18 7.87 10.20 293 0.86 0.41 NA 99.99
LLS99 Qkcg 0816 46.60 2.22 1560 1299 0.17 885 951 297 1.20 045 0.02 99.57
LS5 Qrd, 0806 46.69 252 16.28 13.44 0.18 7.07 993 355 092 041 NA 101.00
1pD2 Qod, 1612 4941 195 16.71 10.75 0.16 6.20 8.26 392 158 065 0.11 99.70
2PD5 Qoa, 2634 45.65 258 15.19 13.23* 0.19 9.13 9.79 348 1.11 054 0.58 100.39
2PK4 Qpcg 8728 47.64 1.74 15.17 11.71* 0.17 873 987 279 097 041 1.17 99.54
R11 Qga 9601 4841 160 16.53 11.11 0.18 8.73 10.01 3.31 0.99 0.37 NA 101.25
R15 Qwg, 1424 4955 1.71 17.16 11.35 0.18 6.04 10.54 3.21 0.83 0.26 NA 100.85
R17 Qgb; 9621 46.20 194 15.89 11.82 0.17 9.61 992 330 1.06 0.59 NA 100.53
R21 Qgb,; 0632 47.17 1.89 15.28 11.95 0.20 10.99 9.32 3.34 1.15 0.59 NA 101.89
R28 Qdh, 0730 50.43 1.70 18.86 10.27 0.20 3.05 8.23 4.23 1.44 090 NA 99.32
R29 Qcdy 1730 50.74 1.83 16.79 10.20 0.17 6.41 865 4.03 193 0.58 NA 101.35
R32 Qca 0602 50.82 1.86 16.18 10.88 0.16 7.36 844 3.84 134 0.37 NA 101.27
R34 Qgh; 9628 50.23 1.92 18.17 10.30 0.15 4.23 746 4.08 1.80 0.74 NA 99.09
2RT4 Qcdg 0610 49.11 1.75 15.12 10.61* 0.17 8.88 813 3.31 1.20 037 096 99.93
2RT5 Qccy 0615 50.59 1.77 15.67 1093 0.16 753 810 4.00 148 0.39 0.83 100.82
S6 Qkcg 0827 47.74 2.08 16.74 1156 0.19 8.80 887 352 1.29 041 NA 101.22
1514-7 Qek 8705 53.52 1.23 19.01 886 0.21 216 596 492 217 089 095 9894
1515-7 Qlcg 9423 46.03 2.49 16.39 1257 0.17 698 939 361 133 066 -0.02 99.60
1821-7 Qdh, 0729 4964 1.70 1830 10.82 0.19 3.24 839 425 149 121 -0.02 99.21
1526-7 Qjhs 9511 5391 1.70 1850 9.87 0.16 2.84 522 536 266 079 -043 101.01
1529-7 Qok 9629 52.16 1.76 17.85 10.15 0.20 359 7.24 503 196 0.62 -0.17 100.56
1830-7 Qscg 9306 48.06 148 1561 10.02 0.15 9.00 11.30 2.89 096 049 -0.27 99.69
1534-7 Qwb; 0301 4886 192 16.35 11.78 0.18 8.19 825 392 158 066 -0.43 101.26
1835-7 Twj 2409 52.88 2.37 14.82 12.25 0.17 3.65 7.18 4.06 2.39 0.80 NA 100.58
1836-7 Twj 2415 47.47 254 1444 12.17 0.15 7.89 9.00 3.74 1.67 0.80 NA 99.88
1538-7 Qae, 0918 5349 1.32 1546 859 0.14 599 752 408 198 063 0.00 99.20
1839-7 Qae, 0919 52.11 142 1492 9.06 0.14 680 803 3.83 188 072 0.04 98.92
1540-7 Qae, 0919 5493 1.29 1532 844 0.14 6.13 7.21 411 211 057 0.10 100.25
1541-7 Qae, 0919 53.19 1.26 1501 856 0.14 646 802 398 188 046 0.15 98.97
S92 Qad 9823 4590 1.97 15.00 13.11 0.19 991 9.67 2.79 0.89 042 <0.01 99.86
S93 Tag 9823 46.80 2.06 15.10 12.80 0.18 8.69 10.80 2.67 0.72 0.35 <0.01 100.19
S94 Qag 9824 4750 191 16.10 1240 0.18 7.59 1090 2.61 0.65 031 <0.01 100.17
S97 Qkd; 9803 4880 191 16.80 11.59 0.19 5.78 9.28 3.31 1.17 053 <0.01 99.37
2SF1-2 Qccg 1635 49.24 1.81 15.37 11.69* 0.17 8.47 845 353 130 0.42 0.75 100.26
2SF2-2 Qcksy 1634 53.81 1.72 17.74 9.69* 0.16 258 533 530 285 0.72 0.88 99.91
1SK3 Qvh, 1525 47.26 2.16 16.71 1291 0.18 7.17 9.02 343 1.13 0.50 -0.32 100.15
25M2 Qdg 9716 47.33 2.27 16.05 12.43* 0.18 740 9.14 337 124 054 1.15 100.16
SN7 Qdb 9704 4881 192 1542 1095 0.16 9.02 871 344 147 047 NA 100.39
SN8 Qkcy 9804 49.33 1.69 1584 11.33 0.16 8.65 817 3.87 1.23 043 NA 100.71
SN9 Quhz 9808 50.97 2.11 17.60 11.31 0.19 4.06 7.06 491 141 049 NA 100.12
SN10 Qucz 9807 46.10 1.80 14.70 12.10 0.17 1050 9.89 2.60 0.99 040 <0.01 99.26
SN11 Quh, 9701 52.80 191 16.30 9.11 0.14 390 6.88 390 271 069 058 98.36
SN12 Quj 9714 4870 2.13 16.20 11.30 0.17 6.52 8.14 340 2.02 0.73 NA 99.32
SN13 Quh, 9727 53.80 186 1540 9.47 0.13 587 686 330 177 030 0.18 98.78
SN14 Qucy, 9715 4550 2.34 1550 12.00 0.17 899 10.60 2.70 1.11 050 <0.01 99.42
SN15 Quc, 9722 46.30 1.83 15.00 12.10 0.17 10.10 995 270 097 040 0.11 99.54
SN16 Que, 9710 47.80 196 1560 12.10 0.17 8.11 942 290 1.13 050 0.14 99.71
SN17 Qud, 9711 47.60 192 15.60 12.20 0.17 7.64 933 3.10 1.18 050 <0.01 99.25
SN18 Quj 9714 49.00 1.77 1580 11.20 0.16 7.20 9.15 2.80 1.17 040 042 98.67
SN19 Qdg 9716 48.00 2.20 16.10 12.00 0.17 7.04 9.14 3.00 1.31 050 <0.01 99.48
SN20 Quh; 9715 53.70 148 18.10 945 0.16 250 580 4.20 2.14 0.77 <0.01 98.32
SN21 Quh, 9722 47.10 195 14.20 10.80 0.16 9.21 888 250 130 050 2.02 96.61
SN22 Qih, 9721 50.40 1.74 17.30 1240 0.21 3.00 547 440 244 130 0.18 98.68
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Table 2. Representative major-element whole-rock analyses of volcanic rocks from the

volcanic field—Continued

Springerville

Sample Unit  Loca-
number  symbol tion SiO, TiO, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
SN22B Qid, 9726 45.80 2.46 1590 13.00 0.18 8.22 10.70 240 0.80 0.40 0.21 99.87
SN23 Quc, 9703 46.20 3.33 15.80 12.90 0.16 6.47 7.90 3.20 137 055 0.89 97.89
SN24 Quh, 9702 54.80 1.21 1800 945 0.19 180 486 4.80 250 089 <0.01 9851
SN25 Que, 9702 46.00 1.88 14.40 11.30 0.16 11.50 9.42 250 1.27 040 0.19 98.84
SN26 Qug 9701 46.50 2.18 15.20 11.70 0.16 953 9.72 290 140 050 <0.01 99.81
SN27 Qucg 9806 48.60 1.89 1590 1090 0.16 8.16 856 3.10 146 050 0.09 99.24
SN28 Qkb, 0832 46.10 2.15 14.80 12.30 0.17 10.60 9.99 250 0.94 040 <0.01 99.96
SN29 Qkcg 0828 47.80 1.78 15.20 10.60 0.15 959 9.28 270 142 040 041 98.93
SN30 Qdh, 0735 46.20 2.35 16.30 12.60 0.17 6.99 947 290 1.10 055 041 98.64
SN31 Qdd, 0726 44.70 2.29 16.00 12.80 0.19 835 10.70 2.70 092 0.60 0.21 99.26
SN32 Qdesz 0727 46.30 2.30 15.80 11.10 0.16 8.02 943 290 1.71 0.64 036 98.37
SN33 Quj 9807 48.60 2.14 17.00 11.10 0.16 5.67 7.85 3.60 2.01 0.64 0.14 98.78
SN51 Qkcy 9829 48.80 195 16.80 11.60 0.17 7.31 8.78 3.80 1.34 0.52 NA 101.08
SN52 Qkcy 9736 49.00 196 16.90 11.60 0.16 7.11 885 3.70 1.36 0.53 NA 101.19
SN54 Qkcy 9726 49.10 190 16.70 11.50 0.16 7.25 866 3.80 136 0.52 0.08 100.96
SN55 Qid, 9726 46.00 2.43 1590 1290 0.17 8.47 10.60 2.80 0.82 0.40 0.26 100.51
SN56 QTac 9831 48,50 2.01 1550 11.90 0.18 872 851 340 152 0.55 0.09 100.81
SN57 Qka, 9821 49.20 2.14 16.80 11.50 0.17 599 874 3.70 164 058 0.35 100.47
SN73 Qihg 9733 58.80 0.88 18.80 6.65 0.15 140 443 553 272 056 <0.01 99.94
SN74 Qdcg 0724 47.00 2.54 16.30 11.80 0.17 830 894 3.65 165 0.58 <0.01 100.94
SN75 Qdez 0723 4550 2.40 16.30 1250 0.19 6.76 9.45 353 1.46 0.83 NA 98.93
SN95 Qka, 9809 48.90 2.09 16.40 11.30 0.17 6.19 860 3.75 1.59 0.55 NA 99.56
SN96 QTac 9833 47.20 2.04 15.80 12.30 0.17 7.39 10.80 2.76 0.81 0.36 NA 99.65
1SR188 Qsg, 1101 4755 1.84 16.33 12.20 0.17 6.55 9.72 3.20 0.81 0.32 0.07 98.74
15S6-2 Quhz 9818 50.12 2.17 1835 11.58 0.18 991 7.19 476 140 0.68 0.16 100.49
1ITH1 Qudy 9711 45.74 2.46 16.89 1331 0.18 7.90 1046 3.26 0.81 0.37 0.55 100.84
1TP4 Qga 9602 47.33 1.72 1598 11.57 0.17 9.33 996 297 096 040 153 101.04
2TP6 Qgly 9602 47.26 1.75 15.88 11.05* 0.17 9.02 996 3.24 094 041 0.80 99.87
2UP2 Qghg 8615 47.53 2.20 15.60 11.68" 0.17 7.57 10.05 3.19 143 042 1.14 99.99
V172R Qcl, 0512 53.00 1.69 1830 985 0.16 290 6.13 4.80 197 0.74 0.16 99.55
V241 Qvh, 1526 47.90 2.71 17.20 12.70 0.19 492 7.68 3.82 134 059 055 99.06
V248 Qjg, 0520 47.40 2.08 16.30 12.50 0.18 6.06 10.50 2.89 0.77 0.38 0.41 99.07
V249 Qccy 0606 47.00 190 15.20 11.80 0.17 865 959 292 1.19 049 048 98.92
V251 Qcd; 1535 46.10 2.44 1590 1250 0.18 7.89 9.71 3.02 1.22 0.54 <0.01 99.52
V252 Qvcy 1527 47.60 1.67 16.00 11.70 0.17 8.18 1050 2.65 0.84 0.36 <0.01 99.68
V253 Qvdg 0504 4860 191 15.10 11.70 0.17 813 911 294 1.28 040 0.06 99.35
V254 Qvhs 1533 46.50 2.54 16.70 12.70 0.18 6.34 9.03 359 1.18 0.57 0.10 99.34
V255 Qwd, 1531 4340 340 14.10 12.80 0.18 8.17 998 337 0.67 078 241 96.86
WK23 Qggz 0627 4950 195 1550 10.10 0.15 825 852 3.00 197 050 041 99.45
WK27 Qgb, 9604 4590 197 14.60 12.20 0.18 11.20 9.62 2.60 1.05 0.61 NA 99.94
WK31 Qgk 9604 55.40 1.51 18.10 871 0.14 250 515 4.40 2.60 0.60 <0.01 99.12
WK33 Qggz; 0633 4870 2.00 15.40 1040 0.16 8.65 877 340 1.48 0.54 NA 99.52
WK41 Qdd, 0731 48.00 2.32 16.80 11.80 0.17 6.01 845 3.60 1.77 0.63 <0.01 99.56
WK42 Qdd, 0624 47.00 2.48 16.40 12.10 0.18 7.07 10.10 2.80 1.23 0.51 NA 99.89
WK45 Qgg, 9602 52.10 2.33 17.20 11.30 0.18 3.80 6.20 4.00 2.15 0.60 <0.01 99.87
WK47 Qgc, 9611 47.40 1.94 1540 12.20 0.18 8.73 10.70 2.60 0.91 0.40 <0.01 100.47
WK53 Qgl4 9614 50.70 1.76 17.10 11.10 0.18 4.80 6.39 390 2.30 0.83 <0.01 99.07
WK57 Qgh, 9609 54.10 141 1810 947 0.19 280 6.34 4.10 197 073 0.01 99.22
WK58 Qgb, 9609 45.50 1.97 14.00 12.50 0.18 1240 9.38 250 0.96 0.56 NA 99.97
WK60 Qgh; 9609 51.20 1.84 18.00 10.70 0.18 4.20 744 380 182 0.88 0.09 100.07
WK64 Qgc, 9613 47.70 2.04 14.80 10.80 0.15 998 9.21 270 1.52 0.53 <0.01 99.44
WK68 Qdl 9706 53.30 1.79 17.60 996 0.17 270 5.14 4.60 2.79 0.90 <0.01 98.96
WK74 Qgj, 9624 4850 1.73 15.20 11.30 0.16 9.77 9.27 270 1.15 0.40 <0.01 100.20
WK75 Qddg 9718 4820 1.93 15.20 11.00 0.16 9.73 931 280 1.34 050 <0.01 100.18
WK77 Qgg, 0626 47.50 192 16.60 12.00 0.18 7.67 9.81 2.80 1.01 040 <0.01 99.90
WK79 Qpe 8721 54.20 1.25 1870 877 0.21 190 6.05 4.60 2.00 0.90 <0.01 98.59
WK83 Qga 9612 47.40 191 16.30 11.30 0.17 9.10 9.84 260 1.00 0.40 <0.01 100.03
WK84 Qgdg 9629 4930 191 1540 11.30 0.16 9.28 8.12 3.00 150 040 <0.01 100.38
WK85 Qgcsy 9633 51.40 1.84 17.80 10.90 0.20 3.70 7.57 3.60 1.84 0.79 0.54 99.65
WK89 Qic, 9625 51.00 2.03 16.60 12.70 0.19 796 7.62 350 1.70 0.65 0.14 103.96
WK92 Qid,4 9729 47.80 2.25 17.70 12.00 0.17 5.62 929 290 1.18 0.65 0.19 99.57
WK93 Qic, 9729 45.40 2.23 16.30 13.10 0.19 8.76 11.00 2.50 0.80 0.52 <0.01 100.81
WK95 Qcl, 0628 51.80 2.10 17.70 10.70 0.18 340 7.08 390 1.71 0.75 <0.01 99.34

18



Table 2. Representative major-element whole-rock analyses of volcanic rocks from the Springerville

volcanic field—Continued

Sample Unit  Loca-

number  symbol tion  SiO, TiOy, Al,O3 FeTO3 MnO MgO CaO Na,O K,O P,05 LOI Total
WK97 Qccg 0621 47.30 3.05 17.50 12.70 0.17 510 7.56 3.90 1.55 057 <0.01 9941
WK103 Qgj, 9604 47.60 198 14.70 11.10 0.16 10.30 9.28 2.70 1.43 053 0.05 99.79
WK104 Qdc, 9705 4840 197 15.00 1040 0.16 948 891 3.00 1.63 050 <0.01 99.47
WK105 Qdh, 0729 50.30 1.74 1850 10.50 0.21 3.00 835 3.70 1.39 1.00 <0.01 98.70
WK166 Qie 9636 47.50 2.78 15.60 13.20 0.17 7.23 9.14 3.10 1.18 0.53 046 100.44

1Analysis by direct current argon-plasma spectrometry (DCP), Miami University, Oxford, Ohio (Cooper, 1991).
2Analysis by wavelength-dispersive X-ray fluorecence techniques, Miami University, Oxford, Ohio (Cooper, 1986);
* FeTOg recalculated from FeO and FeyOg by titration.

19



Table 3. K-Ar ages for samples from the Springerville volcanic field and vicinity

[For location of samples see index map of township and range boundaries (sheet 1). Source of age: 1, Cooper and others
(1990); 2, R.J. Miller, oral commun., 1991; 3, Laughlin and others (1979); 4, Laughlin and others (1980); 5, Peirce and
others (1979); 6, Condit and Shafiqullah (1985); 7, Aubele and others (1986). Leaders (—) indicate no information; do.,

ditto]
Sample Unit K-Ar age Source
number symbol  Location (Ma) of age Comments

705MC Qhe 8435 0.50+0.03 1 —

706GP Qph, 8730 1.27+£0.07 1 Underlies unit Qpc8 (sample 712GP, 1.30+0.04 Ma); sug-
gests age >1.26 Ma.

708WK Qgh5 8627 0.76+£0.02 1 Normal magnetic polarity of flow (two sites) suggests age
<0.73 Ma.

709WK Qgb, 9615 0.91+0.02 1 —

712GP Qpcg 8728 1.30+£0.04 1 —

713SN Qkey 9735 0.61+0.01 1 —

716SM Qmbg 9420 1.01+0.02 1 —

717MR Qwgjy 2429 1.56£0.03 1 —

719V Qvcy 1514 1.00+0.02 1 Normal magnetic polarity of flow and age of sample UAKA
82-191 (1.30 + 0.05 Ma) cannot be reconciled with this
age.

801C Tof 2623 6.52+0.12 1 Aliquot of sample below.

801C Tof 2623 6.66+0.12 1 Aliquot of sample above.

2316-2 Twj 2409 7.6£0.4 2 Sample collected by Clay Conway and analyzed by R.J. Miller,
both U.S. Geological Survey.

AWL-40-74 (Trg) — 2.94+0.14 3 Sample site 6.8 km east of Springerville along U.S. 60,
outside map area.

AWL-41-74 (Qrg) — 0.82+0.04 3 —do.—

AWL-42-74 Tac 8906 3.06+0.08 3 —

AWL4-77 Qdhy, 0729 0.84+0.07 4 Normal polarity suggests age > 0.90 Ma.

AWL5-77 Qag 0826 1.67£0.09 4 —

AWL6-77 Qkcg 0823 0.75+0.13 4 Normal polarity; overlies Qkc, (sample 713SN, 0.61£.01
Ma), suggesting age of 0.62 Ma, at young limit of one-
sigma error on age of this sample.

UAKA 73-80 QTsf — 1.62+£0.08 5 Sample from flow tongue near Carrizo, 37 km southwest
of Show Low, outside map area.

UAKA 73-137 QTsf — 1.63£0.08 5 —do.—

UAKA 74-136 QTsf — 1.90+£0.06 5 —do.—

UAKA 75-52a  QTsf — 1.76£0.15 5 —do.—

UAKA 80-131 Qscg 9212 1.53+£0.21 6 —

UAKA 80-132 Qsg, 9308 1.74+0.15 6 Stratigraphic and paleomagnetic constraints suggest age of
1.60 Ma.

UAKA 80-133 QTsf 8321 1.78+£0.22 6 —

UAKA 80-134  Thcy 8318 1.831£0.21 6 —

UAKA 80-135 Thbl 8329 8.66+£0.19 6 Probable source was Mount Baldy shield complex 20 km
southeast of sample site (Condit, 1984.)

UAKA 80-136 Tbcq 8332 8.97£0.19 6 Oldest dated volcanic unit in Springerville field; probable
source was Mount Baldy shield complex 20 km southeast
of sample site (Condit, 1984.)

UAKA 82-95 Tnec 7406 2.05+0.10 6 —

UAKA 82-96 Qnd 7301 1.47£0.06 6 —

UAKA 82-183 Qbb, 9334 1.65£0.09 6 Normal polarity suggests age >1.67 Ma.

UAKA 82-184 Qme 9313 0.49+0.03 6 —

UAKA 82-185 QTsf 1207 2.00+0.11 6 —

UAKA 82-190 Qek 9507 1.56£0.05 7 —

UAKA 82-191 Qvcy 1511 1.30+£0.05 7 Normal magnetic polarity from co-located site and age of
sample 719V (1.00 £0.02 Ma) cannot be reconciled with
this age.

UAKA 82-192 Qcb;, 0605 1.19+£0.04 7 —

UAKA 82-193 Qdejy 0727 1.05£0.04 7 —

UAKA 82-194 Trc, 1808 1.98+£0.6 7 —

UAKA 82-195 Qkb, 0832 0.31+0.07 7 —

UAKA 82-196 Quhy, 0735 1.04+£0.05 7 —

UAKA 82-197 Qgj, 8627 0.67+0.02 7 —
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Table 4. Paleomagnetic data from the Springerville volcanic field, by site

[For location of samples, see index map of township and range boundaries (sheet 1); location
numbers are followed by + where site is in given unit south of mapped area (see Condit, 1984,
1991 for these locations). Polarity is magnetic polarity: NM, normal; R, reversed; T, transitional.
Two-part number indicates number of samples used in calculations/number collected; three-part
number indicates number of samples from direct observation/ number from remagnetization circles/
number collected. Demag I, magnetic inclination after demagnetization; Demag D, magnetic decli-
nation after demagnetization. 0-95, circle of confidence around mean direction at 95 percent
level. k, precision parameter of Fisher (1953). Where Demag [ data (both direct observations and
remagnetization circles) were mixed, 0-95 and k calculated using equations of McFadden and McElhinny
(1988). *, data determined from remagnetization circles; Fisher statistics not calculated]

Map Demag 1 Demag D a-95
Site symbol Location  Polarity Number (degrees)  (degrees) (degrees) k
1 Qscg 0222 NM 6/7 61.9 339.8 7.6 79
2 Qsa; 0330 NM 5/7 41.0 357.0 * *
3 Qscg 0221 NM 2/3/7 57.0 323.5 11.0 63
4 QTsf 0221 R 6/8 -42.7 202.4 8.3 66
5 QTsf 0221 R 3/1/6 -59.6 157.6 12.6 61
6 Qbc, 9223 NM 6/1/7 38.5 18.3 8.9 48
7 QTsf 9214 R 4/1/7 -38.7 188.1 4.6 295
8 Qsb, 9213 NM 7/7 14.6 72.1 13.3 22
9 Qbg 9213 NM 7/7 59.4 348.8 7.9 59
10 Qscg 9312 NM 6/6 56.5 332.3 9.2 54
11 Qsb, 9318 NM 7/7 79.7 42 .4 3.1 377
12 Qbg 9318 NM 8/8 64.0 19.8 9.5 35
13 Qsd 9317 R 3/4/7 -49.8 161.7 11.7 39
15 Qbc, 9332 NM 6/6 42.3 12.5 4.8 195
16 QTsf 9332 R 6/7 -37.2 179.7 5.8 134
17 Qbd, 9332 NM 6/6 78.3 343.2 6.5 107
18 QTsf 9334 R 5/6 -33.0 184.4 7.7 100
19 QTsf 8304 R 4/2/6 -43.6 165.4 10.4 46
20 Qbd, 9333 NM 7/7 65.2 356.5 4.1 216
21 Qbcs 9326 NM 4/1/5 75.1 336.3 9.4 71
22 QTsf 9336 R 7/7 -38.0 179.5 9.0 46
23 Tbey 9335 R 6/1/7 -33.8 191.8 3.8 255
24 Qbc, 8303 NM 4/1/6 31.5 22.7 10.3 59
25 Qbc, 8304 NM 3/2/6 36.4 17.2 9.0 85
26 QTsf 8305 R 6/6 -32.4 181.6 12.2 31
27 QTsf 8304 R 1/4/5 -39.7 181.4 13.0 55
29 Qbc, 8305 NM 6/7 47.4 349.4 10.7 40
30 Qbc, 8309 NM 3/1/7 32.6 10.5 19.0 27
31 Qbc, 8315 NM 4/2/6 494 342.2 7.8 82
32 Qbc, 8321 R 7/7 -46.2 182.4 2.8 466
33 QTsf 8321 R 4/3/7 -31.7 186.4 10.4 38
34 QTsf 8321 R 4/2/7 -44.9 169.5 10.8 43
35 Qbb, 8321 R 3/3/6 -54.9 172.2 7.0 105
36 Tbcy 8320 NM 6/6 61.8 355.9 5.5 151
37 Tbeg 8318 NM 6/6 56.8 356.6 3.0 514
39 Tbc, 8332 NM 5/6 61.8 340.2 8.3 87
40 Qnc 7303 R 6/6 -47.7 203.3 7.4 83
41 Qnc 7323+ R 5/6 -41.6 175.9 10.7 52
43 Tnf, 7323+ NM 7/7 40.7 351.2 2.2 766
44 Tnb, 7323+ NM 5/6 31.7 359.9 7.7 100
45 Tng 7323+ NM 6/6 42.2 348.6 1.2 3000
46 Tng 7323+ NM 5/6 44.1 350.7 5.6 185
47 Tnf, 7314+ NM 7/7 40.7 346.4 5.3 129
48 Tnf, 7324+ NM 6/6 40.5 350.3 7.2 88
49 Tnf, 7323+ NM 6/6 45.0 356.8 8.3 66
51 Tnb, 7335 NM 6/6 40.4 353.2 11.3 36
52 Qbd, 9225 NM 5/6 77.6 340.7 5.8 173
53 Tnb, 7312 NM 6/6 42.7 7.1 6.8 99
54 Tnb, 7312 NM 6/6 42.9 1.4 3.2 452
55 Tnc 7312 NM 6/6 38.3 14.8 6.7 101
56 Qng 7312 NM 7/7 41.1 355.8 3.7 263
57 Tnc 7312 NM 6/6 43.3 25.0 18.0 15
58 Qnd 7301 NM 6/6 32.8 34.7 7.2 88
59 QTnb 7301 NM 4/7 43.9 44.6 8.5 118
60 QTnb 8431 NM 6/6 61.6 340.9 5.4 154
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Table 4. Paleomagnetic data from the Springerville volcanic field,
by site—Continued

Map Demagl Demag D a-95
Site symbol Location  Polarity Number (degrees)  (degrees) (degrees) k
64 Qng 7302 NM 6/6 31.1 345.1 6.3 114
65 Qnd 8428 NM 4/6 29.7 42.0 12.7 54
66 Qng 7303 NM 7/7 43.2 347.8 5.8 108
67 Qbd, 8224 NM 7/7 18.6 323.2 8.2 55
68 Tnc 8431 NM 8/8 45.4 329.1 6.2 81
69 QTnf 7406 NM 5/6 44 .4 353.9 3.0 655
70 QTnf 7406 NM 6/6 31.4 3459 4.3 239
71 Tnc 7301 NM 7/7 57.0 329.1 6.1 99
72 Qnd 8431 NM 6/6 50.0 25.6 6.2 116
73 Qnd 8431 NM 5/6 41.7 34.4 9.6 64
74 Qmg 9302 R 5/7 -38.5 183.7 * *
75 Qmc, 9303 R 6/7 -43.4 184.2 12.6 29
76 Qmbyg 0335 R 3/6 -22.0 142.3 29.1 19
77 Qmg 0335 R 6/6 -15.6 252.8 5.7 140
78 Qmg 0326 R 5/6 -39.7 170.2 12.8 37
79 Qmby, 0317 R 4/1/6 -54.1 172.3 9.3 73
80 QTsf 0318 R 2/4/6 -55.8 149.4 8.6 77
81 Qmby, 1330 R 3/6 -39.8 279.6 41.6 10
82 Qmby, 0311 R 5/6 -20.8 173.5 20.6 15
83 Qeg 0301 NM 3/3/6 39.0 354.0 11.7 39
84 Qmg 9310 R 5/7 -54.8 166.7 8.2 84
85 Qmc, 9215 R 5/7 -27.8 167.4 9.7 64
86 Qmbyg 9315 R 4/2/7 -50.5 171.1 10.3 46
87 Qlh, 9322 R 4/1/7 -60.2 111.9 24.9 11
88 Qmbyg 9214 R 3/1/6 -45.3 205.9 13.1 57
89 Qme 9314 NM a4/2/7 44.0 22.3 12.7 31
90 Qmcy 9314 R 7/7 -42.3 199.6 5.5 121
91 Qmbg 9301 R 3/7 -70.6 244 .4 24.1 27
92 QTsf 9301 R 4/2/6 -58.0 162.6 3.2 467
93 Tme 9301 T 3/4/7 -23.6 59.5 14.2 22
94 Qmbg 9407 R 5/8 -39.7 173.9 33.9 6
95 Qme 9418 NM a4/1/7 58.1 28.3 4.6 293
96 Qme 9418 NM 4/2/6 59.2 347.2 9.9 50
98 Qmbg 9420 R 9/9 -41.1 173.7 35.2 5
99 Qmbg 9416 R 7/7 -94 182.9 40.9 3
101 Qecg 9404 NM 6/2/8 40.9 347.0 9.9 33
102 Qmdg 9405 R 3/3/6 -41.2 142.7 12.5 34
103 Qeg 0433 NM 6/7 40.1 1.1 6.9 94
104 Qed, 0430 T 6/7 -35.7 42.8 6.6 104
105 Qeg 0421 NM 7/7 31.0 348.0 * *
106 Qed, 0427 NM 5/1/6 6.0 214 7.2 92
107 Qedjy 9402 R 5/6 -71.3 165.4 9.4 67
108 Qlhg 9420 T 1/4/6 -42.6 2449 13.7 49
109 Qecg 9410 NM 7/7 36.6 356.0 5.2 137
110 Qej 9415 NM 7/7 68.0 326.0 * *
111 Qej 9413 R 6/6 -49.1 163.3 9.4 52
112 Qej 9414 NM 1/4/6 75.0 346.5 7.9 148
113 Qlcg 9423 NM 5/5 58.0 319.0 * *
114 Qlhs 9422 T 7/7 -51.6 246.3 6.1 99
115 Qldg 9427 NM 4/6 78.9 314.4 15.3 37
116 Qlh4 9434 R 5/2/7 -66.1 138.2 9.7 50
117 Qhby 8324 NM 7/7 52.6 14 6.2 95
118 The, 8430 R 7/7 -47.1 154.2 8.6 51
119 QTsf 8430 R 7/7 -44.5 172.4 9.5 41
120 Thb, 8430 R 6/6 -47.3 186.5 11.8 33
121 Thb, 8420 R 6/6 -51.4 149.8 5.6 145
122 Theg 8422 R 3/2/7 -41.1 146.8 17.9 22
123 Qhc, 8427 NM 5/3/8 52.8 356.2 7.0 67
124 Qlcg 8411 R a/7 -62.7 185.5 14.9 39
125 Qldg 8411 NM 4/3/7 78.0 338.4 8.2 59
126 Qlcg 8414 R 4/6 -69.2 160.2 10.9 14
127 Qld, 8414 NM 7/7 46.8 20.6 10.7 33
128 Qlh, 8414 R 5/1/7 -47.5 159.9 12.1 33
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Table 4. Paleomagnetic data from the Springerville volcanic field,
by site—Continued

Map Demag 1 Demag D a-95

Site symbol Location  Polarity Number (degrees)  (degrees) (degrees) k

129 Qhg 8423 NM a4/1/7 50.0 302.1 16.1 25
130 QTsf 1207 R 8/8 -62.1 167.3 7.6 54
131 Qbb, 9334 NM 4/2/6 50.0 12.4 7.9 79
132 QTsf 5934+ R 3/6 -35.1 144.2 3.9 999
133 Qsb, 0221 NM 4/2/9 62.6 358.2 10.9 42
134 Qscg 9212 NM 6/1/9 62.5 336.6 8.5 53
135 Qbh 9225 R 3/3/8 -48.5 170.3 17.7 17
136 Qek 9507 R 9/10 -68.0 180.1 3.5 221
137 Qek 9507 R 9/9 -54.5 181.7 8.0 42
138 Qlcg 9426 NM 7/8 40.3 346.6 6.8 81
139 Qvcy 1515 NM 6/8 44.2 330.1 8.9 57
142 QTre, 1818 NM a/1/7 42.1 15.0 7.9 100
143 Qrd, 0804 NM 7/8 56.1 304.2 15.9 15
144 Qkcg 0803 NM 6/6 47.6 13.1 6.0 127
145 Qkcg 0823 NM 9/9 44.7 9.8 6.1 73
146 Qag 0823 R 6/1/7 -26.4 187.1 9.8 40
148 Qag 9907 R 2/3/9 -33.8 187.6 12.9 46
149 Qccg 0617 R 4/4/8 -43.8 175.5 7.3 63
151 Qdhy, 0728 NM 5/2/7 51.1 342.9 6.7 86
152 Quhy 0735 R 8/8 -30.8 170.2 10.2 31
153 Que, 0735 R 3/4/8 -27.4 153.6 22.0 9
154 Qkb, 0832 NM 11/11 47.5 3.9 4.9 88
155 Qucg 0806 R 6/8 -26.2 170.2 10.6 41
156 Qgj, 9612 NM 8/8 47.4 355.8 7.0 64
157 Qgj, 9627 NM 5/2/8 44.3 357.8 5.8 115
158 Qjhs 9511 NM 6/2/8 49.7 357.8 7.7 55
159 Qjhg 9511 NM 8/8 32.7 352.1 7.2 60
160 Qpcs 8636 R 1/5/8 -30.4 148.3 9.5 71
162 Qpcg 8723 R 4/2/7 -61.0 159.6 6.1 132
164 Qphg 8723 R 8/8 -54.5 163.6 3.8 211
165 Qpcg 8727 R 4/4/8 -65.8 138.1 6.9 72
166 Qphg 8727 R 3/3/6 -54.1 165.2 8.8 68
167 Qac 8811 NM 5/7 63.0 319.0 * *

168 Qja, 9630 R 7/7 -66.7 195.7 5.5 121
169 Qjhg 9624 NM 6/1/7 46.3 6.0 4.7 171
170 Qghy 9608 NM 3/2/8 48.4 2.0 15.0 31
171 Qga 9601 R 6/8 -62.4 164.8 11.7 34
172 Qghs 8611 NM 3/2/6 44.3 4.7 12.0 48
173 Qpk 8732 R 7/7 -53.0 172.2 10.9 32
174 Qpcg 8728 R 4/2/7 -68.6 151.8 10.3 47
180 Qwgjy 2432 R 4/7 -66.8 174.0 18.5 26
181 Qjgs 9507 NM 3/2/7 60.6 10.4 11.0 57
182 Qgb, 0513 NM 1/4/7 52.8 5.3 26.0 14
183 Qccg 0617 R a/1/7 -50.3 175.8 5.7 190
184 Qccg 0615 R 8/8 -66.0 193.0 7.1 61
185 Qcdg 0610 R 8/8 -61.2 188.2 7.6 54
186 Qce, 0614 R 3/2/6 -42.8 162.9 14.4 34
187 Qcdy 1731 NM 4/6 54.6 350.0 6.3 216
188 Qdcsy 0624 R 5/2/8 -64.2 169.1 6.3 96
189 Qdcg 0729 R 2/3/7 -54.3 169.6 13.3 43
190 Qdhy 0729 NM 1/5/7 58.4 346.4 11.5 49
191 Qghy 8610 NM 3/2/5 43.1 16.0 15.5 29
192 Qghs 8719 NM 4/1/6 41.7 10.0 12.6 40
801 Tof 2623 NM 4/4 45.0 313.8 6.8 185
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